


‘},,,

OPERATION AND MAINTEMANCE MANUAL
R |
_FLOOD PROTECTION SYSTEM
AT

CHICOPEE, MASSACHUSETTS

V. S. ENGINEZR OFFICE

Aug;u..st- 1947

SOSTON, MASS.



CHICOPEE MASS - MARCH 20,1938
Dashed Loes indicote Hood protection sysiem




A%

OPERATION AND MAINTENANCE MANUAL
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FOREWORD

The more construction of an adequate system of dikes,
walls, gates, and pumping plants is not permanent security
against floods. To have complete assurance against fleods
it 1s necessary that the system, after being constructed, .
be carefully maintained at all times and be properly operated
during flood perieds, The necessity for proper maintenance
is imperative in view of the fact ¥%hatl extensive damage or even
the loss of 1ife may be incurred through failure of a critical
element of the system at flood time, caused by deterioration or
damage that eould have been avoided by proper maintenance,
Paulty operation at flood time can cause considerable damage
and may nullify the functioning of the entire proteciive system,
Proper maintenance and correct operation of the flood protection
system require that responsibdle loeal persons have a thq:ough
understanding of the functions of the various units ¢f the syge
tem, Maintenance and operation shall be provided in strict '
accordance with the regulations prescrided by the Secretary of
War and as amplified by this Manual
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SECTION I
\ INTRODYCTION

1-01, = AUTHORIZATION, v The fleed protection fer the City
of Chicopee was gutherized by the Flood Centrel Act of June 28, _
1938 (Public No. 761, 75th Congress) except that by the autherity
of the Emergency Relief Appropriation Act of Jume 22, 1936 &
conerete flood wall approximately 500 feet long was built west
of the Springfield Rendering Company as part of a dike project
that extended from the North Ead bridge in Springfield, Massachue
setts, %o high ground in Chicopee, Massachusetts, The ecarth dike
was later replaced by concrete flood walls and the wall oppesite -
the Rendering Company was incorporated as & wait in the Lel wall,

.. 1-02, "LOCATION, = The project is located in the City of
Chicepee, Hampdex County, Massachusetts, on the east. bank of the
Connecticut River from spproximately River Mile 79 to River Mile gk
and extends up the Chicopes River to high ground, which 1s approxi~
nately one mile above the confluence of the Chicopee and Connecti-
cut Rivers, ' - ’

1«03, DATES oF CONSTRUCTION, « Construction dates of the
variéus sections were as follows? The section of wall vest of the
 Springfield Rendering Company and the river bank,protectio#:frnm
- Station 80~00, northward to high‘grouqd, vas started Octeber 2U,
1936 and completed June 10, 1937sY the initial fiscal year 1939
unit of 'the Chicopee Dike along the Connecticut River was started
December 16, 1938 and completed June 2, 19393/ the fiscal year
1939 unit was started April 13, 1939 and completed May 24, 19kos¥
the section of wall from the Chicopee~Springfield town line to
high ground was started July 25y 1939 and completed December 1647
1939; the fiscal year 130110 unit was started February 26, 1940 and
completed August 3, 19 :/fhe dike, south bank Chicopee River.
and Dwisht Pumping Station{gas started September 11, 1940 and
completed December 17, 19M% the Plainfielq Pumping Statien was
started February 12, 1940 and completed September 2, 1940 the Bertha
Avenuo Pumping Statidn was sthrted August 1, 1940 and completed
Septombor 8, 194L1; the Paderewski Pumping Stetisn,wes started August
14, 19LC end sompleted September 3, 1941p-the Jones Ferry Pumping )
Statien was. sterted July 18, 119L0 and completed February 17, 1912+
the Call Street Pumping Station was started September 16, 1640 and
completed July 8, 1941, ‘

1=0L. " GEXERAL DESCRIFLION, - ' The Flood protaction system
consists of epproximately 22,200 lineal feet of earth dike; 6,100
lineal feet of aoncrete flood wall, 6 pumping stations, end appur-
tenant drainage fostures to supplemeht the City system of dispqsml .
~of interior dreinage. See Plates VII to LV of Appondix "D" for plans,

_profiles and typical sections of the system,
.-l“
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105, PROTECTION PROVIDED, -  The dikes and walls are
designed to protect against a design flood, greater than any of
record, reduced by the appreved plan of twenty reservoirs, Only .
throe of the twenty reservoirg have been built, The dike and
wall grades are, at all points, equal to or above the maximum
etate of the greatest flood of record, that of March 1936, Pro~
posad protective works in the Willimanseit Section frem Charbonneau
Terrace northerly have been deferred due to the Cityls fajlure to -
furnish right of entry. o o :

The section of wall duilt in Chicopee, from the Chicopee-
Springfield town line north to high ground, protects port;ons of
both cities, Operation and maintenance of this section of protec-
tion works is primerily the responsibility of the City of Chlcopee;
nowever, the cities of Springfield end Chicopee should cooperate
during flood periods in order to coordinate their activities to
the Dest interest of both cities, ‘ :

" 1-06, LOGATION MaP, ~ Sec Plate VIT of Appendix "DU for
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- SECTION II
LOGAL GOOPERATION REQUIREMENTS

2-01, © FLOOD CONTROL ACTS, ~ Section 3 of the Flood fontrol
Act of June 22, 1936 (Public No, 738, Tth Congress) statess

"That hereafter no money appropriated under
authority of this Act shall be expended on the
construction of any projeet until States, politi-
cal subdivisions thereof, or other responsidle
local agencies have given assurances satisfactory
to the Secretary of War that they will (a2) provide
without cost to the United States, all lands, ease~
mente, and righte-of~way necessary for the constryo~
tion of the project, except as otherwise provided

_ hereins (b) hold and save the United States free
from demages due to the construction workss {c)
maintain and operate all the works, aftor complo-
tion, in accordance with regulations preseribed by
the Secretary of War.,” '

The ¥Flood Control Aect of June 28, 1938 (Public No. 761, 75th

Congress), which authorized the local protection works for Chicopes,
Massachusetts, states that the provisions of (a), (b), and (¢) of
Section 3 of the June 22, 1936 Act would still apply.

3-02, ASSURANCE OF LOCAL COQPERATION, -~ The followipg assur-

"ances were furnished by the City’bf Chicopees

a2, For the section of the system built adjacent to
the Springfield Rehdering Company, the City of Ol icopee
executed an assurance on September 24, 1936 and it was ap-
proved by the Secretary of War on October 10, 1936, E.D.
7402 {(Conn, Re) 130 ‘ B

be For all other sections of the system the City of
Chicopee executed an assurance on November 2, 1938 and it was
approved by the Secretary of War on November 10, 1938, E,D.
7402 - (Chicopes River, Mass,) 12, , o ‘

CGopies of the assurances are included in Appendix "B* of this
Manual I : )
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- SECTION III

GENERAL REGULATIONS

301, PURPOSE OF THIS MANUAL, -~ The purpose of thig manual
1s to present debtailed information to be used ag a guide to com=
plying with "Flood Control Regulations = Maintenance and Operatien
of Flood Control Works" as approved by the Acting Secretany of War
on August 9, 1944, and pudblished in the Federal Reglster on Avgust
17, 1944, a copy of which is bound in the back of this volume as
Appendix "A", In emecuting assurances of local cooperation for
the Chicopee project, the City has agreed to maintain and operate
the completed works in accordance with thosa Regulations,  The
Regulationg are intended to cover all local protection projects
constructed by the Department throughout the United States, are
general in nature, and obviously cannot give detailed instructions
for the maintenance and operation of a spec¢ific project, The de
tails set forth in this manual for maintenance. and operation of
the Chicopee project are intended to supplement the Regulations
to permit obtaining all the benefits and protection against floods
for which the project was designed. Fallure to maintain and operate
the project as required by the Regulations and as deteied herein
can cause severe property losses and loss of 1ife and cnn result

in an irreparable loss of confidence in the flood protection sys-

tem by citizens who have invested their funds on the basis of the
protection which 1% provides, '

202, GENERAL RULES AND REGULATICNS. - g. The genaral rules

.of the regulations prescribed by the Secretary of War are in quota~

tion marks below and are defined further by remarks under each
guotation, ‘ '

(1) "rhe structures and facilities construpted by
the United States for local flood protection shall be continuously
maintained in such a manner and operated at such times and for.
such periods as may be necessary to obtain the maximum benefite."

' _ (2) - These requirements cennot be oveystressed
and the City authorities must make adequate provisions for funds,
personnel, equipment, and materials to allow for the propey malne
tenance and operation of the flood protection works, '

(2) "The State, political subdivision thereof, er
other responsible local agency, which furnished assurance that 1%
will maintain and operate flood control works in accordance with
regulations prescribed by the Secretary of War, as required by law,

" ghall appoint a permanent committee consisting of or headed by an

offieial hereingfbter called the "Superintendant," who shall be
responsible for the development and maintenance of, and directly in
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charge of, an organization responsible for the effieie ' operation
and meintenance of 211 of the structures and facilities during flood
periods and for continuous inspection and meintenance of the project
works during periods of low water, all without coet to the United
States, "

- (a) The committee should bte composed of competent
members, preferably men experienced in engineering or construction
work of a nature similar to the flood protection works, The com-
mittee must be given broad authority to carry out its reeppnsibili~
ties. .

(3) "4 reserve supply of materials needed during a
flood emergency shall be kept on hand at all times,!

(a) Materials such as sand bags, lumBe¥, nails,
rope, cinders, etc,, and tools such as picks, shovels, hampmers,
saws, crowbars, etc,, should be cbtained and held in reserve to
meet any ordinary emergency that may occur during flood periods,
Borrow pits for embankment materiale should be secured and sources
of where to obtain additional supplies of materials, tools end
equipnent should be well established in order that these articles
can be obtained quickly in case of an emergency.

‘ (4) "o encroachment or trespass which will adversely

affect the efficient operation or maintenance of the projeet worke
shall be permitted upon the rightenoﬁeway for the protective faci~
lities, "

(a) The grazing of cattle, disposal of rubpish,
erection of fences, or barrilers, wearing of foot paths or any form
of trespassing on theroject must be prohibited,

(5) ™o improvement shall be passed e ver, under, or
-through the walls, levees, improved channels or floodways,: nor
shall any excavation or construction be permitted withis the limits
of the project right—~of-way, nor shall any change be made in any
feature of the works without prior determination by the District -
Engineer of the War Department or his authorized repressnistive
that such improvement, excavation, construction, or alteraﬁion
will not adversely affect the functioning of the protective facili~
ties, Such improvements or alterations as may be found to be
desirable and permissible under the abovs dete:mination ghall be
¢onstructed in accordance with standard enginsering practioe,
Advice regarding the effect of proposed improvements or‘a}terations

 on the funetioning of the project and information concerning mebhods

of construction acceptable under standard engineering practice shall
be obtained from the District Engineer or, if otherwise obtained,
shall bs submitted for his epproval., -Drawings or prints showing
such improvements or alterations as finally constructed shall be
furnished the District Engineer after completion of the work,®

ue



~ fa) Any contemplated improvements or alterstiens

as oubliped abeve must be submitted to the Corps of Engineers,
Boston, Mass,, snd the spproval of the Division Engineer obtained
prior o the City authorizing the work. All requests for approval
shall be in writing and complete drawings, in duplicate, ene ‘set
of which shall be in reproducible form, must be submitted along
with & full description of the work intended., The City will be
held responsible for obtaining prior approval from the 1, S. Engin-
eer Office, of eny lmprovements or slterations proposci by themselves,
private parties or sny public partles, The City shall furnish the
‘Division Engineer as-buil{ drawings, in duplicate, of the completed
"work e ‘

(6) "It shall be the duty of the superintendent
to submit a semi-apnual report to the Distriect inginser covering.
inspection, maintenance, and operation of the protective works «"

'(a) See paragraph 3-05 of this manual for in-
structions on submitting reports. . '

. '(?) "The District Engineef or his sauthorized repree
sentatives shall heve socess at ell times to all portions of the
protective works," .

{n) The Division Engireer or his represgntatives
" will meke periodic inspections of the protective works to determine
if the project.is being properly maintained and operated by the

(8) “Maintenance meagures or repairs which the
' District Engineer deems necessary shall be promptly taken or' made"
(a) The City should meintain the facilitiles
and keep them in good repair and not wait for the Division Epginesr
to sall such matters to their attention, The Division Office will
advise the City how to make any major repairs to the facilities,

(9) "Appropriate measures shall be taicn by locel
suthorities to insure that the activities of all local organizations
operating public or private facilities comnected with the protective
works sre coordinated with those of the Superintendent's orgm ization
during flood periods,"

(s) The City should formulate plans and nego=
tiate agreements with local organizetiens and companies, who are
operating facilities coninected with the protectioﬁ works, to insure
that their activities will be properly coordinated with the Super-
intendent's organization during flood periodse

© (10) "“The War Department will furnish local interests
with an Operation and Maintenance Manual for gach oompleted project,
or separate useful part thereof, to assist them in carrying out their
obligations under these regnulstions," '

..5...



(2) The flood control committee should familiarize
themselves with the contents of the manual, The superintendent
should conduct classes to instruct his subordinates in the proper
maintenance and eperation of the flood protection facilities as
outlined in the manual. The Oity authorities are encouraged to
¢all on the U. 5. Engineer Distriet Office for any additional ad~
-vice or instructions required by them in carrying out the City's
aM igations for maintalning and operating the fleood protection
fa¢ilities, .

. 303, MAINTENANCE, - a, The word "maintenaneel, . used in
this manual, applies to the 1 upkeep, repair, and eare of the work
constructed by the War Department and turned over to the Gityr

be Proper maintenance is essential and must be rigidly ,
enforced if the flood protection facilities are to funetion properly
during flood perlods. The salient points of maintenance aret’

(1) The Superintendent must have an organization
competent to perform the work.

(2) Responsible members of the organization must
be familiar with every inch of the project.

(3) The eomponent parts of the facilities and thelr
function must be understood by the responsible members of the or-
ganization in order to maintain the facilities up to the standards
of the original construction.

(4) Repairs to any of the project works shallabe
made with like or similar materials.

- (5) Eacroachments on, and abuse of the facilitles
must not bde allewed.

: (6) Install stop-logs and test gates, valves, eotc,,
at stated intervels to discover difficulties, unworkable parts,
and shortages that may affect the operation of the facilities at
flood periocds, - ,

(7) Make regular inspections of all of the fagili-
ties in & thorough manner by actually walking the system and éare-
fully looking for any signs of deterioration, need of recpair or
upkeep, meking notes of theé features that require attention; take
necessary action to bave the faults remedied and re~inspect the
work to goe 1f it 1s done to satisfactory standards,

_ Ca Further instructions regarding maintanance of the '
major features of the work are described in other sections of this
manual,

3-04, ' OPERATION, - a, The word Moperation® in Ahis manval
applies to the manipulation and use of a}l the various features of
the protective facilities during flood periods ef the river,
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b, Efficient operation demands that the Superintendent
and responsible members of his organization be familiar with every
featurs of the flood protection facilities and know when and how
to take action to insure correct operation, The salient points
of operation are! ’

(1) EKnow where stop-log structures, valves, and
gates are located and when %o close them, -

(2) Xnow when to start pumping stations.

(3) Xnow where to look for possible signs of weak-
ness or other indications or conditions which might endanger the
proper functioning of the system.

: (4) Have available adequate materials, equipment
and labor to meet all eontingencles, ‘ '

- (5) Enow how, and take prompt action, to control
any condition which endangers the facilitles,

(6) Xnow how to get to every point of the works,
aven though it is dark and the customarily used routes are blocked,

(7) Make arrangements with the United States Weather
Bureau Office, Brainard Field, Hartford, Connecticut (telephone No.
Hartford 2-8116), to keep the City informed on flood predictions,
The Weather Bureau Office at Hartford is the officlal axency for
collecting precipitation data and the preparation of £.:-4 forecasts
and is responsible for lssuance of flood warnings, 1t .ocelves,
dur ing impending flood periods, telephoned reports of precipitation
and runoff every six hours from selected points in the Connecticut
River Basin, From these data Connecticut River stage forecasts
for critteal locations between White River Junction, Vermont and
Hartford, Connecticut are prepared,

(8) Xnow the municipal and local dusinessmen who
are to assist in the flood fight, It will be to the City's.adven~
tage to negotiate agreements with private owners and companies %o
operate and maintain project features that are directly related’
to facilities and property of those parties. The City must . remember, .
however, that the U, S, Engineer Department will lock only to the
City for maintenance and operation of the project since that 1s
the body which emecuted assurances of local cooperation,

ce The detailed operation of the separate features of
the faclities, such as flood walls, dikes, ete,, are described in
other sections of this manuasl., Plate VI of Appendix "D' shows
the river stages at which definite operations must Ve performed.



2-05. REPORTS. - a., The regulations preecribed by the Secre=
tary of War eall for reports to be 'submitted by the Superintendent
%0 the Division Engineer covering inspection, maintenance and
cperation, Inspections of the flood protective facilities shall
be made immediately prior to flood seasons, immediately following
floods, and otherwise at intervala not exceeding 90 days as requlred
by the Regulatians,

(1) Floods can occur in any month of the year,
Spring is the season in which the majority of the floods have occur
red. The three greatéest floods of record eccurred as follows: the
highest occurred March 1936, the second highest September 1938,
and the third highest Nbvember 1927,

2, To assist the Superintendent in making his inspections
a series of report forms for the individual featuree has been prem
pared. Samples of these reports are given in 4ppendix "C", The
Superintendent will have additional copies printed for use in. sub-
mitting his reports, :

¢ The semi-annual reports should be submitted, in trip-
licate, to - the Division Engineer each February and August, The
reports will be submitted in letter form with copies of the inspec~
tion forms covering the inspections made during the per”nd of the
report., The report shall cover the following points:

(1) 4 description of the maintenance work performed
in the proceding six months. f

(2). The number and clagsification of men working
on maintenance, regularly and intermittently.

(3) Description of any work performed by contract
on the repair or improvement of the project,

~{4) - Desecribe what use or operation of the system
was made during the period being reported.

(%) Suggestiaqs relative to public cooperation
and comments concerning public’ sentiment on the protection obtained,
are considered pertinent and desirable data for inclu51on in the
report, dut such data are not required,

1
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loss of grade or levee ¢ross section has taken place;

SECTION IV

. : DIKES

401, DESCRIPTION. = The dikes for the protection of the

- City of Chicopee are designed on sound engineering principles

and are not mers piles of dirt from the handiest sources. The
dikes, with the exception of the cnes on the south bank of the
Chieopee River esast of the Boston and Maine Railroad are construc—

ted with a tcore of compacted earth with a thick layer of dense ‘
“impervious earth og the Piverward side extending down into & qut-
- off trench to prevent the water from seeping through the dike,

and have a sandy pervious layer of earth on the landside of the
dike, to control the seepage of any water thatl might ocour dug to
extended periods of high water, The dikes on the south bank of
the Chicopee River east of the Boston and Maine Reilroad are gon~
structed with a core of impervious sarth and have random materisl
graded to pervious.on both the riverward and landward gide of the
dike, The reason for this difference in design was primarily due .
to the local searcity of the type of impervious material best suited
for blanket type of dike design, On the riverward side of the
dikes in reaches where séouring action is anticipated '~ slopes
are riprapped, cther reaches are topsciled, sodded and r-~deds "On
the landward side of the dikes the slopes are topsoiled, sodded

and seeded, In the landward toe of the dikes there is a pervious
drain of graded rock or gravel and in some cases it 1s supplemented.
by open—Jjoint pipe. These drains collect any seepage waler pass—
ing through the dikes and conduct it away from the structure,

4-02, MAINTENANCE. <« z. The following quotations from the.
Regulations govern the maintenance of dikes.

"The Superintendent shall provide at all times such
maintenance as may be required to insure serviceability of the
structures in time of flood., Measures shall be taken to promote
the growth of sod, exterminate burrowing enimals, and to provide
for routine mowing of the grass and weeds, removal of wild growth
and drift deposits, and repair of damage caused by erosion or other
forces, VWhere practicable, measures shall be taken to retard bank
erosion by planting of willows or other suitable growth on areas
riverward of the levees, ' Periodic inspections shall be made by the
Superintendent to insure that the above maintenance measures are
being effectively carried out and, further, to be certain thaty

(1) Mo unusual settlement, sloughing, or materjal

| (2) No caving has occurred on either the land side
or the river side of $the levee which might affect the stability
of the levee section; o ‘

(3) Yo seepage, saturated areas, or sand toils are
gccurrings : o

ugdu



(4) Toe drainage systems and pressure relief wells
are in good working condition, and that such facilities are not bew

coming cloggeds

(5) Drains through the levees and gates on said
drains are in good working eond tiong

(6) Yo refetment work or riprap has becn displaced,
washed out, or removed:; '

(7) Yo action is being taken, such ag burning grags
and woods during inappropriate gsoasons, which will retard or deatfoy
the growth of sod : '

‘ ‘ {8) Access roads to and on the levee are being pro~_
perly maintained: ‘

(9) Cattle guards and gates are in good conditions

_ _ (10) Crown of levee is shaped :s0 as to drain readily,
and roadway thereof, if any, is well shaped and maintaineds

(11) There is no unanthorized grazing or vehicular
traffic on the leveess ‘

_ (12) Encroachments are not. deing made on the levee
right=of-way which might endanger the structurc or hinder itg proper
and efficlent functioning during times of EMATEENCY o

Such inspections shall be made immediately prior to the
beglinning of the flood season: immediately following sach major
high water period, and otherwise at intervals not exceeding 90 days,
and such intermediate times as may be necegsary to insure the best
possidble care of the levee, Immediate steps will be taken to
correct dangerous conditions disclosed by such inspections, Regular
mainténance repair measures shall be accomplished durirg the appro-
priate season as scheduled by the Superintendent, !

\ bs To help carry out the above quoted regulations the
Jivision Engineer recommends the followingt .

o (1) Mow the grass'when it reaches a height of about
8 inches cutting 1t back to a height of about 4 inchess

(2) When sections of the dike require reestadlish-
ment of turf, seeding operation should starg at the ecarliest prac~
ticable date in the spring to secure the greatest possidle protec-
tion against erosion, Areas requring secding should be dresgsed
Yo fi11 gullies, and irregularities in the surface removed, The
surface should then be raked or harrowed parallsl to the contour
of the dike (never up and down) to a depth of three-quarters of
an inch., The following seed mixture was used in the original
construction of the dike: : ‘
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Perennial Rye Grass 11,6%

Orehard Grass 25.0%
Hard Fescue - 6. 7%
Kentucky Blue 10,0%
Sheep Yescue ' 10.0%
Timothy 11, 7%
Perennial Red Clover 6.7%
White Clover 6. 7%
Red Top 11,6
100,0

The above percenfages are by weight, Reseeding should be at the
rate of Y5 pounds to the aere for reinforcing thin areas of grass
and at the rate of 60 pounds to the acre for bare vortions of

. the dike, Along with the seeding, each arca should be given an

gpplication of a complete fertilizer at a rate to supply about 20 -
pounds of nitrogen per acre, The Massachusetts college of Agrie~
culture at Amherst, Massachusetts or a recognized agronemist should
be contacted for the purpose of analyzing the soil to debtermine if
lime is needed and what fertilizer or seed mixture is el sufted

~ to the local conditions,’ After the seed 1s sown the suriace should

be lightly raked with iron rakes and all surfacGS'Iightlr rolleds

T (3) Remove promptly from the dike any debris or
drift deposite; such depcsitas are detrimental to the growth of
grass and encourage the nesting of rats and burrowing animals. who
may create seepage paths through the dike by their burrowing actionss

(4) ' Where repairs to the dike are nec¢essary use
materials similar to those used in the criginal construction., Emerw
gency repairs to the dike made during flood periods should be removed
after the flood and the dike rebuilt to the original congtruction
standardss ‘ . ' , :

_ (5) Prohibit the establishment of paths over or on
the dike sines they destroy the sod and tend to cause the flow of
rain water to concentrate at sbeh points thereby erpding the dike,

=03, OPERATION..~ & The following quotations from the

‘Regulations govern the operation of dikess

"During flood periods the levee shall be patrolléi con~ -
tinuously to locate. possible sand doils or unusual weiness of the
landward slope and to be certain thats :

o (1) There are no indications of slides or sloughs
developings ' _ ' .
' {2) Wave wash or scouring action is not ~ceurringg

‘ -(3) Yo low reaches of levea exist which may be
overtopped. ' ' x
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(4L} No other conditions exist which might endenger
the structures \ _ L

Appropriate advance measures will be taken 'o insure the
availability of adequate labor and materials to meet .1l contin-
gencies, Immediate steps will be taken to control any condltlon
whlch endangers the levee and to repair the damaged section "

' bs To help carry out the above quoted Regulations the
District Engineer recommends the folloW1ng-

(l) Plan an organization for flood fighting prior
to the flood, assigning foremen to the various sections of the
project, with sufficient men to take care of any expected emergencye
Be certain that the foremen have been instructed where and how to
obtain materials they may need and that they understand their re-
sponsibility.

(2) Establish a good means of communications, ine
structing responsible members of the organization who and where
to ocall for assistance and instructions and how to keep in com=
munication in case the usual means are out of order,

(3} Determine the existence of any low reach of
. dike and make adequate provisions for men, materials, and equip-
ment to. reise the reach in case 1t is necessary.

(L) The Superlntendent should personally mske a

. final 1nspectlon Just prior to the actbual flood to be certain
everything is in order, that his men are well posted and that the
foremen know what they are supposed to dos

(5) Unauthorized traffic on the dikes should be
-stopped and patrolmen should be instructed to keep pec.le off

the dike unless they ocan show c¢redentials author1z1ng their pre-
sence there. : :

i-0l. EMERGENGY REPAIR METHODS, =~ 2+ The Superintendent or
responsible members of his organization will use preventive mea--
sures to thwart any sign of deterioration and make emergency re=~
palrs to any endangered part of the structure. All such measures
teken will be reported to the District Engineer immediately after
the flood periods

(1) ‘Sand Boils, -~ a, Generals - A sand boil is
the result of a transfer of pressurc head and seepage from the
river through a pervious stratum near or at the surface to the lande
side of the levee, This seepage under pressure tends %o push its
way to the surface and actually floats the material through which
it flows, Provided the weight of the relatively impervious soil -
layer overlying the pervious stratum, in which the flow under
pressure is occurring, is sufficient to counterbalance this prese
sure, no harmful effect results. When the soil stratum overlying
the pervious layer is insufficient to counterbalance the upwerd
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pressure or when no such stratum exists, boils break through

the surface on the landside wherever these weaknesses are presenib,
The sand boil may discharge relatively clear water or the dis~.
charge may contain quantities of sand and gilt, depending upon

the magnitude of the pressure and the size of the boil,

b. Effects of Sand Boils. Sand boils can produce .
three. d1st1nct1y different effects on the levee, depending upon ,iﬂ-A
the condition of flow under the levee. These thrg&—effects,ape/ -
1llustrated by the figures in Appendix "D" Plate "leX" “In Fig-
ure 1, the seepage flow develops a definite pipe of tube under
the levee. This breaks out at the landside toe in the form of
one or more large sand boils. Unless checked, this flow ceuses
a cavern to be developed under the levee, resulting in subsidence
of the levee and subsequent overtopping. This case can be most
easily recognized by slumping of the levee crown. Figure 2 ill--
ustrates the case where seepage flows under pressure under the
levee without following a defined path, as was the case abgve,
This flow results in one or more boils outeropping at or near the
landside toe. The flow from these boils tends to undercut and
ravel the slope, resulting in a sloughing of the slo.. . Evidence
of this type of failure is found in undercutting and -avelling -
at the landside toe, Figure 3 shows a third type of cffect of a
send boil., In this case, numerous small boils, many of which are
. scarcely noticeable, outcrop at or near the toe. While no boil
‘may appear to be dangerous in itself, the consequence of the
group. of boils is to cause floatation of the soil, thereby reduc-
ing the shearing strength of the material at the toe, where maxie
mum shearing stress occurs, to such an extent that fallure of the
slope through sliding results.

ce General Instructlons for Handling Sand Bozls, All
sand boils should be watched CLoSE1lye All boils should be marked
congpicuously with flagging so that patrols can locate them withe
out difficulty end cbserve changes in their condition, A sand
boil which discharges clear water in a steady flow is usually
not dengerous to the safety of the levee, The only action nece- .
ssary in this case is to drain the excess water off to prevent it
from standing near the levee, However, if the flow of water in-
oreases, and the sand boil begins to discharge material, corrective
action should be underteken immediately.

Y

'g, Mothod of Treatment,

(1) The accepted method of treating sand boils is
to construct a ring of sand bags around the boil, building up a
head of water within the ring sufficient to prevent further move=
ment of sand end silt, The accepted method of ringing a sand
bolils is as follows:

(2) The entire base of the sach ~ing is
cleared of debris, in order to provide e water-~i.ght bond
, between the natural ground and the sack ringe

(b) The sacks are then laid in e ring around
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the boil, with joints staggered, and with loose earth bee-
tween all sacks, oo :

(¢) The ring is carried only to a height
sufficient to prevent material from being discharged. The.
ring should not entirely stop the flow of water because
of the probability of the excessive local pres: . ¢ head
causing additional ruptures of impervious strete snd boils
nearby. '

(@) A "y shaped drain constructed of two
boards, or a piece of sheet metal, is then placed near the
top of the ring to carry off the water.

(2) Actual conditions at esch sand boil will
determine the exact ‘dimensions of the ring, The diameter and
height of the ring depend upon the size of the boil, and the
flow of water from it. In general, the following considerations
should govern: ‘

(a) The base width should be no less than’
i 2-1/2 times the sontemplatéd height, ' - '

] , (b) It is well to include weak ground near
the boil within the ring, thereby preventing a bresk through
- later, : '

(¢) The ring should be of sufficient size to
permit sacking operations to keep ahead of the flow of water,

(3) Where many boils are found to exist in a given
area, a ring levee of sand bags should be constructed around the.
entire area and, if necessary, water should be pumped into the
area to provide sufficient weight to counterbalance the upward
pressure, ‘

(2) Sloughs. - During high water stagrg seeping
and sloughihg conditjons on the landward slopes of the dike may

‘occur. A close vigil for such occurrences should be meintained,

and if they develop, observe carefully the progress of the segpage -
up the back slope and the amount of material that is being sarried
by the water. If thes¢ seepage areas become soft or -if the velo-
city of the water becomes great enough to cause, or probably cause,
erosion or sloughing of the slope,. a sandbag covering shall be
placed on the secping area, beginning well out from the toe and
progressing up the slope. The covering should be laid shingle
fashion with the unsewed ends foced up the dike slope and placed
beneath the succceding sacks, lapping the sacks sbout 1/2 on the
preceding sacks, If more than one layer of sacks is required,
stagger the joints. The covering should extend several feet be-
yond the saturated orea, If the material is obtainable, the
affected area should be first covered with small brush straw or
similar permeable material to a depth of two to four inches before
placing the'sandbag covere This wil)l permit the scep water to
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get away, and also.act as & filter to prevent the loss of earth
‘from the dike. After placing the cover, the area must be observed
closely ecnd additional layers of sandbags are to be placed on

the previous ones if the velocity of the flow becomes sufficient
to displace appreciable material. Walking and working on thé

dike slope during high water conditions should be kept to the
necessary minimum required, since these loads on the -oft slopes
will help to induce and aggravate sloughinge. Do not - 2ul the
sandbags in place. See Plate IV of Appendix "D" for the treatment
of sloughs.

Tave wash., - Sections of the dike are likely

to be doamaged by rave action_ on broad reaches of water. During
- periods of high wind, high water, and ice, when waves and/br ice
ettack the dike, ample lebor and material should be availaoble,
wotchmen should look for washouts or scour ng by actually wading
along the submerged slope or by sounding the area with poles,
If indications of washouts are discovercd, sandbags should be
ploced immediately in the damaged arca. Sandbags used for this
purpose nced be filled only half full bubt must be sewed or sccurely
ticd on the open end, The object is to obbain quickly the maxi-
mum coverage with only sifficient weight to hold the sacks in
place. The sacks should be placed close together, The sacks
should extend below the water surface ot least two feet and further,
if necessery. If the river is rising, and sacking for prevention
- of wave wash and attack by ilce cannot be placed cffectively in
advance of the rising river, it is desirable to meke a boom of
logs, driftwood, or any available timber fastened together (sawmill
style) and to string the boom along the dike slops, anchoring it
ebout 15 feet out from the woter!s edge. This method is parti-
cularly effective against ice.

(L) Scouring. = During high water careful observae-
tions should be wude of the riverside slopss of the dike at all
localities where relatively high velocities are likely to ocour,
such as slopes not protected by riprap, dike angles, ~oad cross-
-ing ramps, or traverses. If any indication of scour s observed;
prompt action shall be -taken to avoid further scourin; by deflect-
‘ing the current eway from the dike by constructing doeflection
dikes, using available material such as brush, trec tops or
lumber, or by sandbagging the slopes or dumping rock on the slope,

(5) Raising of dike., - See Appendix "D" for as-
built profiles and a list of pertinent bench merks., In emergencies,
low reaches of the dike, time and other conditions permitting,
can be raised sbout three feet with reasoncble safety. Methods
mest commonly used for this purpose are outlined in the follow-~
ing paragraphs and are recommended in the order listed:

(a) Sandbag topping. - The sacks commonly
used are 100-pound grain or feed sacks, Smaller sacks, if made of
febric, can be used. One hundred pound grain sacks, when filled
with a cubic foot of earth weighing approximntely 100 pounds,
will provide a unit about & inches high, one foot wide and two
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feet long. The sacks need not be sewed or tied on the open ends;
place the loose erds of sacks on top of preceding socks. The
front line of sandbegs in the first layer should be lr-id stret-
cher-wise or along the dike, unsewed ends upstreom. . ther sacks
in the first layer are laid crosswise the dike unsewc. cnds to
the riverside. The sacks in the second layer are laid cross-
wise to the dike alignment breaking the joints on the first layer;
the third layer is similar to the first loyer and succecding
layers are so .alternated until the desired height is reached.

The sandbags should be well tramped or mauled in phce. Exposed
ends of sandbags must be tucked underneath the bagse A crew

of 50 men should fill, carry and place approximetely 1500 sacks
per eight hour day, all hand labor, when the source of material
is within 150 feet of the point of placement., Production will

depend on conditions at the site., Plate I of Appendix "D" ‘shows
this method of construction.

(b) Lumber and sandbag topping. - BReising
of low reaches of dike grade by lumber ond sandbag topping is a
very good method. The chief objection is the time clement of
installation. In erccting this type of topping, 2 linec of levels
should be run and grade stakes set in advance., Two by four or two
by six stakes should then be driven well into the ground on the
riverside of the dike crown on six~-foot centers and one-inch thick
boards nailed on the 1 andside of the stakes. Back up this wood wall
with sandbags, laying the row next to the boards in the first
layer lengthwise the dike, other sacks in this layer crosswise
the dike. This type wall backed by one tier of sacks will hold
out about one foot of water, If additional height is required,
build the plenking up and reisc the sandbag backing, placing
layers of sandbags as outlined in the preceding paragraphs The
stakos should be driven at least 3 feet into the ground, leaving
three feet out of the ground; in extreme conditions tiis type
construction, if properly backed by sandbags, will k... out three
feet of water. See Plate II of Appendix "D" for a skctch of '
this type of construction. "Well tamped impervious carth may be
substituted for the sandbags if deemed to be more advantageous,

{¢) Out crown topping is the method whereby
the moterial in the dike on the landward. side of the center line
erown is excevebted and used to build up the riverside of the dike
crown. The cut should never exceed one foot nor be nearer the
riverside of the dike then the centker line of the crown. This
is o very hazardous undertaking ond should not be resorted to
except in the greatest extremity and only after permission of
the highest City authoritics has been obtained, -

(6) Toe drains. = Frequent exominations should
be made of the toe drain outlets, and if muddy water appears and

- increases in intensity its source should be immedietely determined

and the source isoleted from the toc drains and controlled by
building a sub-dike oround it to create just sufficient counter-
head to stop the displacement of materianle
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SECTION V

WALLS

5-0l. TDESCRIPTION, -~ In general, the walls are of the ro-
inforced concrete cantilevor type, consisting of a vertical wall,
or stem, on n base with o concrete key. Where required a steel
sheet pile cutoff wall is driven and the top of the piling is
embedded in the conepete key. The wall protecting the Moore Drop
Forge Plant is set on concrete bearing piles and the foreshore
slope covered with an impervious earth blanket, from the base of
the wall down to the river bed, tying into a wood sheet pile
cutoff wall driven at the bottom of the slope, . A portion of the.
wall opposite the Spring field Rendering Company is n reinforced
concrete extension doweled into an existing well, North of the
Springfield Rendering Company to high ground there is n reinforced
concrete cap wall with a stecl sheet pile cutoff wall, At the
toe on the landward side of 21l walls there is a porous drain
to colleot any secepage water and conduct it away from the struc-

. ture. The walls are backfilled to suitable elevations to provide
surfade droinage. The foreshore slopes arc riprapped where there
is danger of scour, ‘ ‘

5-02, MAINTENANCE, - 2+ The following quotations from
the Regulations govern the maintenance of dikes,

"Periodic inspections shall be made by the Superintend-
ent to be certain that:

_ (1} No seepnge, saturated areas, or sand boils
ars occurring} ' '

(2) No undue seétlement has occurrcd which affects
the stability of the wall or its water-tightness;

: (3) Xo trees exist, the roots of which might
extend under the wall end offer accelerated seepage paths;

(L) The concrete has not undergone cracking,
,Ohipping, or breaking to an extont which might affect the. stobi=
lity of the wall or its wnter-tightness; -

’ .
, (5) There are no encroachments upon the right-of-
Wwey which might endenger the structure or hinder its functioning
in time of flood; R .
(6) Care is being exercised to prevent agoumula~
tion of trash and debris adjacent to walls, and to insure that
ne fires are being built rear them;

A (7) Y¥o bank caving conditions exist riverward of
the wall which might endanger its stability; :

A\
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(8) Toe drainage systems and pressurc relief
wells are in good working condition, and that such facilities are
not becoming clogged.

Such inspections shall be made immediately prior to-
the beginning of the flocd season, immedintely following cach
ma.jor high water period, and otherwise at intervals »t exceed-
ing 90 days. Measures to eliminate encroachments a: effect re-
pairs found nccessary by such inspections shall be un.icrbaken
immediately. All repairs shall be &ccompllshed by muthods acceps
table in standard englncorlng practice "

b. To help carry out the above quoted chulatlons the
Distriet Engincer recommends the following:

(1) Check the expznsion Joints during the in-
spuctlons 28 they will readily show any signs of settlement or
movement that might oceur to the walls.

(2) When the expension joint matcrial has deteri-
orated to the point where it no longer serves its purpose the loose
material should be cleaned out, care being exercised not to injure
the copper scal, and the joint poured full with asphalt.,

{(3) Keep weeds, grass ond brush cut down.to elime
inate fire hazards that might injure the walls.,

5-05, OPERATION. = aes The following quotations from the

Regulations govern the opcrqtlon of walls,

"Continuous patrol of the wall shall be maintained dur-
ing Flood periods to locate possible leakage ot monolith joints
or seepage underneath the.wall. Floating plant or boots will
not.be allowed te lie agrinst or tie up to the wall. Should it
become necessary during a flood emergency to pass anchor cables
over the wall, adequate measures shall be taken to protoct the
concrete and construction joints. - Immediste steps s #11 be taken
to COﬁrect any condition which endangers the stebili: of the
wall,’

X,

be The recommendations made in paragraph l=03 b for
dikes anply equally as well to the operation of the walls.

© 5-=0L. EVERGENCY FEPAIR METHODS, - 2. The Superintendent or
responsible members of his organization shall take immediste action

to correct any condition which endangers the stability of the wall,

All such measures taken will be reported to the District Engineer
immedintely after the flood period, '

. (1) Sand boils, - Sec Section IV, Paragraph L-Ol
a (1), for a descrlptlon and treatment of sand b01ls.

(2) Toe drains. - Frequent examination should be

-mode of the toe drain outlets and if muddy water appears and in-

creases in intensity its source should be immediately determined
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and the source isolated from the toe drain and controlled by
building a sub-dike around it to create just sufficient counter-
head to steop the displacement of material.

. (3) Monolith joints, - If appreciable leakage
occurs at vertical monolith joints, it can be controlled by
dumping cinders, sewdust, or other such meterial on the river-
side of the well, The dumped meterial will be carried into the
joint by the water and plug the leak.

(L) Raising grade of woll. - In the event there
is danger of the walls being overtopped by the flood, they can
be raised, with reasonable safety, to three féet cbc - their
present grade. One tier of sandbags placed with the insewed ends .-
upstream and beneath the forward bag will add & height of ap=
proximntely six inches to the wall. If the wall grades are to
be raised beyond six inches it con be best accomplished by ereot-
ing a wooden extension such as shown on Plate V of Appendix "D",
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SELTION VI

DRAINAGE STRUCTURES

| 6-01, DESCRIPTION. - n. The drainage structures pass-
ing through or under the flood walls and dikes are as follaws:

(1) Fiscal Year 19%9 Section, =

(a) Locoted nt Station 25466 is a 6tx6!
reinforced concrete conduit which is the discharge outlet from
the Call Street Pumping Station. The flow of water in the con-
duit is controlled by o sluice gate loecated ot the pumping sta-
tion.

{b) Locaoted at Station 93446 is & &'x6!
reinforced concrete conduit which is the discharge outlet from the-
Jones Ferry Pumping Station, This conduit has a sluice gate at
‘both ends to control the flow of water,

(¢) Located at Station 153422.5 is o 60"
reinforced concrete pipe which is the dischoarge outlet from the
Paderewski Pumping Station, The flow of water in this pipe is
controlled by a sluice gate located at the pumping station.

(@) Located at Station 183450 is o 36" cast
iron pipe cross drain with a gete valve on the intake end and a
flap valve on the discharge end. - This pipe provides for the
nermal surfoce drainage from behind the dike,

(e) Located at Station 200413 ar- two 3&" cast
iron pipes which are the discharge outlets from the Bortha
Avenue Pumping Station. The flow of water in the pipes is con-
trolled by flep valves on the discharge ends of the pipes and
by a sluice gate in the discharge chamber of the pumping station,

{(2) Dike South Bank of Chicopce River Section -

(a) Locoted at Station L478.8 is gote struc-
ture No. 1 with a 51-6" x 8! opening to control the flow of water
‘through the flood wall from Tailrace No. 1.

(b) Located at Station 8489.93 is gate struce
ture No, 2 with a 6%-6" x 9' opening to control the flow of water
throush the flood well from Toilrace No. 2.

(¢) Loocatod ot Station 20460 is gote structure
No. 3 with twin 9'x9! openings to control the flow of water
through the flood wall from Terilrace No. 3.
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(4) Looated et Station 22420 ir Tailrace
No. I which is the discharge from the Dwight Power . tion.
This conduit passes beneath the wall and allows the . .wer sta-
tion to operate during flood periods.

(e¢) Located at Station 22491,3 is a 30"
reinforced concrete pipe drain from Manhole No, 1l. This drain
has a flap valve on the discharge end and a sluice gate on the
menhole end,

~ {f) Located at Station 28445 is o 16" cast
iron pipe drain from Manhole No. 20. This drain has a flap valve
on the discharge end and a sluice gate on the manhole end.

(g) Located at Station 21458 is an 8" cast
iron pipe drain from Menhole No. 21l. This drain has & flap valve
on the discharge end and a gate valve in the monhole,

(h) Located at Station LO$T71 is o 12" cast
iron pipe drain. from Manhole No. 22. This drain has o flap valve
on the discharge end and s gate valve in the manhole.

(3) Fiscal Year 1940 Section =

(a) Locoted st Station 1490 is o 10" cast
iron pipe which is the pressure discharge from the Moore Drop
Forge Compeny's pumping plant., This pipe has a flap valve on
the discharge end.

N (b) Locoted at Station 1498 is on 18" cast
iron pipe drain from a manhole which collects the wit . r from
the toe drains, This drain has a flap valve on the ;hscharge
end and a sluice gate on the manhole end. '

_ (¢) Located at Station 13490 is a 8" cast
iron water main which passes under the dike.

(L) Chicopec Town Line to High Ground Section -

(a) Located ot Station 7L478 is on 18" vitri-
fied clay sewer pipe outlet from o manhole neer the Byrolly Truck-
ing Company. A gate valve is being installed on the menhole end
of the pipe to prevent backwater from flooding in rear of the wall,

(b) Located ot Station 75407 are two 12%
cast iron pipe suction lines to the pumping plant in the Byrolly
Trucking Company's building. These pipes have cut-off wvalwves
inside the trucking -company building. :

(e) Located at Station 76416 is o 12" vitri-
fied clay pipe drain from the H. L. Hondy Compgny's plant.

(d) Located at Station 76421 is a 12" cast
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iron pipe suction line to the pumping station in the H. L,
Handy Company's yard. This pipe has a shut-off valve in the
pumping station,

{e) Located at Station 77432 is a 12V
vitrified clay pipe drain from the H, L. Handy Company's ward,
This pipc has a flap valve on the discharge end.

(f) Located at Stetion 81410,6 is a 72"
pressurc sewer, '

(g) Located at Station 82445 is a 36" cast
iron pipe which is the discherge outlet from the Plainfield
Pumping Statione The flow of water in this pipe is controlled
by a sluice gote ir the pumping station and a flap velve on the
end of the pipe.

(h) Located at Station 84393 is a 12F cast
iron pipe drain from Monhole No. 2. This pipe has ¢ gate valve
on the manhole end.

(1) Located ot Station 88856 is a 12" cast
iron pipe drqln from o catech basin just behind the wall. This
pipc has & gate valve on the eatch basin end. :

6-02. MAINTENANCE. - o The following quotations from the
Regulations govern the maintenance of droinage structurcs:

"Maintennnce.' idequate measures shall be token bo
insure that inlct ond outlet channels are kept open and that
trash, drift, or debris is not allowed to accumulete near droin-
age structures. Flap gates and manunlly operated gotes and vale
ves on drainage structures shall be examined, oiled, and trial
operated ot least onco every 90 days. Where draincge stmotures
are provided with stop-log or other emergency closures, the
condition of the equipment and its housing shall be inspegted
regularly and o trial installation of the emergency closure shall
be made at least once each year. Periodic inspecchbions shell be
mode by the Suporlntendent to be cortein thet:

(1) Pipes, gates, operating mechenism, rip-
rap, and headwells are in good condibtion;

(2) Inlet and outlet channels are 0p§n;

(3) Care is being exercised t ‘frevent the
accumuletion of trash and debris neer the structurcs znd thet no
fires are being built near bituminous coated pipes;

(4) Erosion is not occurring adjacent to the
structure which might endernger its water tightness or stability.

Immediate steps will be t°kcn to repair damage,
replace missing or broken parts, or remedy sdversc conditions
disclosed by such inspections.”
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b. To help carry out the above quoted regulations
the Division Engineer recommends the following:

(1) Place markers ot cach pipe thot passes

‘under the dikes end walls so they con be readily found during

flood periods.

(2) Moke egreements with the mill ¢ rs for the
maintenonce and operation of the gate structures cor .rolling
the tall races from their mills.

6-03. OPERATIONS. - a. The following quotations from the
reguletions govern the operation of drainage structures:

"Operction, Whenever high water conditions impend,
all getes will be inspected a short time before water reaches
the invert of the pipe and any object which might prevent clos-
ure of the gate shall be removed. Automatic gates shall be
closely obscrved until it has been ascertained that they are

securely closed. Manually eperated goates and valves shall be

closed as necessary to prevent inflow of flood water, All drain-
age structures in levees shall be inspected frequently during
floods to ascertain whethor secpoge 1s taking place along the
lines of their contact with the embenkment, Immedicte steps
shall be taken to correct any adverse dondition,"

: be To help carry out the above quoted regulatiéns
the DivisionEngincer recommends the following:

, (1) 1In the event of a threatencd blowout to
the ground surface by o sewer, during flood periods, it ecan
usually be controlled by loading the area with sandbegs, If
such a blowout should ocour control it by building a sandbag
subdike arcund the blowout,

(2) Allow sufficient time and labor for closing
the gates on the drainege structures. Notify the ». ner per-
ties at the mills, to closc the gates, for which t. .- are re-
sponsible, and check to see if the closures are made.

¢« For the sequence of operation of the drainage

——

structures_when o flood is imminent, sce Plate VI of Appendix

"Dl! v
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CLOSURE | STRUCTURES

7-01. DESCRIPTION, - There are three closure structures
in the flood protection system for the City of Chicopee; all
three are the stop-log type. The purpcse of the closurss is
to permit passage of traffic through the flood protec-hion faci-
litics during non-flood périods.

&s Stop-log Structure No, 1 is located nortawest of
the Depot Street underpass end permits the railroad spur track
to Turners Falls Powcr and Electric Company to pass #irough the
earth dike. This structure has a cloar spsn of 19 feet, a sill
clevation of 6,87, and the top elevation of the cpening is
72493+ Two hoist frames that fit in pipe sockets in top of
_ the ebutment walls were furnished to assist in the placing of

the stop-log timbers, ‘

b. .Stop-log Structure No., 2-is locateéd across Depot
Street just northerly of the branch track of the Boston and
Maine Railroed to Chicopse Falls. This structure has a clear
span of 36 feet, a sill clovation of. 66.5 end the top e¢levation
of the opening is T0.6. This structure has at the center of
its span a removeble H beam which divides the span into two
parts and is used to receive one end of the timbers whern the
closure is made; the othor ends of the timbers fit into re¢ess
slots provided in the abutment walls,

¢e Stop-~log Structure No. 3 is located in the earth
dike west of Bertha Avonue and permits the double track main
line of the Boston and Maine Railroad to pass through the dike,.
This structure has o clear span of 31 fect, a sill elevation of
6746 and the top elevetion of the opening is 72.93. At the
center of this structure, there is g removable steel support
which dividos the span into two parts and ‘is used to receive
one end of the timbors when the closure is made; the other ends
of the timbers fit into recess slots provided in - sbutment
walls. Special bottom timbers with notches to fit cround the
railroad rails were provided for this closure,

7~02. MAINTENANCE. G« The following quotztions from the
regulations govern the maintenance of closure structures:

"Mointensnce. Closure structures for traffic open~

irgs shall be inspected by the supcrintendent svery Q0 days to
be certain that: '

. (1) Mo parts arc missing;

. (2) Metal parts are adequately covered with
paint; : :

(3) All movable parts are in satis factory
working order;
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(L4) Proper closure can be made promptly when
necessary; .

_ (5) Sufficient materials are on hanc ‘or the
erection of sand bag closures and that the location . such mat-
erials will be readily -accessible in times of emergeroyv.

Tools and parts shall not be remeved for other usc.
Trial erections of one or more closure structures shall be made
once cach year, alternating the structures chosen sc that cach
gate will be crected at least once in each 3=year period. Trial
erection of all closure structures shall be made whonever a
change 1s made in key operating personnel, Where railroad opera-
tion makes trial erection of a closure structurc infeasible,
rigorous inspection and drill of operating personnel may be sub-
stituted therefor. Trial erection of sand bag closures is not
required, Closure materials will be carefully checked prior to
and following flood periods, and damaged or missing parts shall
be repaired or replaced immediately,!

be To help carry out the above quoted Regulations
the Division Engineer recommends the following:

(1) Store the stop-log timbers in the city
yard on Front Street. The timbers should be kept in a shed to
protect them from the weather and stacked with strips of lumber
between them at the end, quarter and mid points. Keep the time
bers for each strueture in separate piles and place o sign on
each pile to identify which stop-log structure the timbers
belong to.

7-05. OFERATION. - a. The following quotations from the
Regulations govern the operation of closure structurrs:

"Operntion, Erection of each movable ol surc shall be
started in sufficient time to permit completion before flood
waters reach the top of the structure sill., Information regard=-
ing the proper method of erecting esch individual closure struce
ture, together with an estimate of the time required by an exper-
ienced crew to complete its erection will be given in the Opera=
tion and Maintenance Manual which will be furnished local inter-
ests upon completion of the project. Closure strustures will be
inspected frequently during flood periods to ascertain that no
undue leakage is occurring and that drains provided to care for
ordinary leekage are functioning properly. Boats or floating plant
shall not be allowed to tie up to closure structures or to dis-
charge passengers or cargo over them,"

b. To help carry out the above quoted regulations the
Division Engineer recommends the following:

. ) (1) During flood periods the erection of closure
structures should be started in sufficient time to ensure the

complete closing of the gap before weter reaches the sill of the
closure, The lccation of the closures is deseribed in paragraph
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7~01 and indicated on Plate VI of Appendix "D", which also
shows the river gage reading at which the openings should be
closed to prevent floodiny of the areas back of the openings.
Public and private parties whose passage through the closure
structures are affected by the stopping of the gep should be
notified of the intended closing in sufficient time to pormit
thom to evacuate unprotected arces. Determination of the time
at which any closure erection should be started must be based
upon the rate of river rise end time required for installation,
Rate of rise of the river may be expected to range up to 0.8
feet per hour during the period required to effect the closurcs
(see Peragraph 3-0l b (7) for advice on river predictions).

(2) The first step in erecting any of the clos-
ures is to clean off the sill., The second step on closure Ko, 1
i1s to chink around the railroad rails with sandbags to fill up
the notch provided in the sill for the passage of the tracks The
third step is to place the timbers across the opening with the
ends of the timbers fitted into the recess slots in the abutment
walls, This is aceomplished by roising one cnd of the timber
higher than the other then entering the ends of the timber in
the abutments, recess slots and lowering the timbers in place.
After all the timbers are placed wedge the two top timbers by
driving wedges between the front of the recoss slot - id the
timbers, This will kcep the timbers from flocting. Llie second
step in erccting closures Nos. 2 and 3 is to erect tle center
support in the middle of the span. After the center support is
erected proceed with placing the timbers ncross the opening os
described for closure No. 1 above. The botbom timbers for clos~
ure No. 3 are special timbers with notches to fit sround the
railroad rails, Chink any oponings left between ths r-=ils and
the notches with bags. '

(3) A&fter the stop-log timbers are in place,

canvas or sisaleraft paper should be tacked over the riverside

of the timbers to prevent undue leakage of water through the
cracks between the timbers. The timbers are sufficiently strong
to take the lead placed on them by high water without the use

of sandbag reinforcement. However, if excessivo high water
necessitates the raising of the height of the structure, a sand-
bag wall should be constructed on the londward side of the tim-
bers with the base width of the wall twice the height of the wall,
~Ample time shcould be allewed to erect the closures and Que
allowance must be made for the fact that the erection time of

the closures overlap and ot least two structures will be under
erection at the same tims. It must be recognized that delays

in operation mey beé oceasioned by inexperienced help and other
contingencies. After erection, when the rising water has reached
the olosure, some leckage may cceur. Excessive leakage can be
.prevented by the use of cinders, sawdust or some other such seal-
ing materials dumped over the river face of the structure, The
force of the watcr will carry the materials into the oracks and
stop the lcakags, The closure structures should be Lrspected
frequently to sce if undue leakage is occeurring.
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: (L) The cstimoted time for installing the clos-
ures by a trained crew equipped with the necessary tools, prrts
and materizl is shown in the following taoble:

Movable Closure Size of brew Time Required
Stop~log Structure No. 1 6 men 3 hours
Stop-log Structure No. 2 5 men 2 hours
Stop-log Structure No. 3 7 men 3 hours

(5) Ceore should be exercised to aveid removal
of  stop-logs during a temporary recession of flood waters which
might be followed immediately by o second crest. When all
denger frem the flood has passed, the closure structures should
be dismantled, the ports thoroughly cleansed, metal parts painted
if needed, dampgcd parts replaced or repaired, and all movable
parts stored in their proper places,

’
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SECTION VIIT

PUMPING STATIONS

8~01. DESCRIPTION. - a. Six pumping stations were construce
ted by the Wer Department in the City of Chicopee, to dispose of
the sewnge and intorior drainage during high water perinds. The
statins have substructures of reinforced conecrete and super-
structures of structural steel and brick, or reinforced concrete.
The stetions are provided with sufficient pump capacity to dise
charge the meximum design run~off based on the existing developments
in the drainage areas. Space wes provided, in the Jones Ferry
and Paderewski Stations, for a future pump installetion to care
for pogsible future developments in the drainage arena. In Cnll
Street, Jones Ferry, and Paderewski Pumping Statior., in addition
to the storm weter pumps, ome electric-driven 1b-inch sowopge
pump was installed to pump the normal flow of sewage T such
periods when the river is ot high water stages ond rc storm
water is to'be pumped from within the protected area. The storm
water pumps, are driven by gasoline engines directly connected
through flexible couplings to right sngle gear units, which trens-
mit the power through a set >f spiral bevel gears to the vertical
pump shoft. The stations are provided with other facilitics ‘
such as trash racks, sluice gates, valves, overhecad cranes, car-
bon dioxide fire extinguishing systems, switchbosrds or panels,
ete., to meke a relisble, workable end complete installabion,

b. Pumping Station Equipment, - (1) Pumping Station
Noe 1 ~ Plainfield Strect, = This pumping station contains two
16-inch gasolinc-engine-ariven volute pumps, designed to handle
all anticipated sewage and storm water flows., A swing check
valve is provided in the discharge of ecach pump to facilitate
starting ard prevent backflow through the pump. Gate vuolves
are provided on both the suction and the discharge of eoch pump
for use in the event the check valve fails to operate and to
permit maintenance and repair of the pumps ot 211 river condi-
tions. The engines ere radiator-cocled and exhaust cooling eir
from the engine room to the outdcors.

(a) Two hand-operated sluice getes arc
provided -~ one a secting pressure gate on the inlet to the pump
sucticn c¢cnduit wnd the other an unseeting pressure gate on the
intake to the outlet conduit. '

(b) Electricity is supplied by single=
phase 115 volt underground feeder from the power ¢ -~y's lines,
A battery charger is provided to permit the engine buoiieries
to be kept at a full charge at all times. Two twelve veolt emers
gency lights fed from the engine batteries are installed, one in
the engine room and ore in the pump rooms

(2) Pumping Station No. 2 - Dwight, =~ This station
contains three gasoline-engine~driven propeller pumps which take
water from the canal serving as an outlet for a mill tailrace,

The pumps are equipped with gate valves for emergency use and
flap valves to facilitate normal pumping cperations.

- 28 -




(2) Two electrically-opersted gates are
provided on the inlet to the pump sump to permit dewatering of
the sump at any elevation of the water in the canal., A sump
pump is provided to dewater the sump for maintenance or repair
PUrposes. .

(b) Electric energy is supplied the station
at ?-phase, 230 volts, €0 cycles. A 5 KVA transformer within
the single panel switchboard furnishes single phase, 1l15-volt
energy for lighting and receptacle circuits. A bat? 7 cherger
is provided in the switchboard to permit charging of ¢ engine
batteries, Individual rheostats and ammeters are provided on
the switchboard in each battery cirouit so thet the cha rging

‘rate to each battery may be adjusted to the roqulrements 01 the
bottery.

(3) Pumping Station No. 3 = Bertha Avenuc. - (a)
This pumping stetion has two twenty-fvur-lnch gasoline-engine=-
driven volute pumps. A storage pond is provided behind the
station to store any inflow'thnt exceeds the capacity of the pumps
end to provide for flexibility of pumping operaticns.

(b) The pumps are provided with gete valves
on both lnt1ke and discharge lines and also check valves in.
eech discharge. The pumps dlschurge into o conduilb extendlng ‘
from the storage pond through the dike. The discharge conduit is
protected by o flap valve on the outlet end and is provided with
o hand-cpersted unseating pressure sluice gate on the inktake ot
thé storege pond. : ;

(c) ' Electric encrgy is supplled by a single
phase, 230/115 volt, 60 cycle line for lighting and o battery
charger. An oil burnlng stove furnishes hect tc prevent the
condensation of moisture on the interior of the pumping stotion.

() Pumping Station No. L -~ Paderewski Street -
Pumping Station No. 5 - Jones Ferry - Pumping Station No, 6 -
Call Street, - (#) Thesc three pumping stations arc very similar,
oéach having either two or three gesoline-engine driven propeller
pumps,; and one electrieally-driven 16=inch volute p..p for sew=-
ages The propeller pump equipment in the three stetims is as
follows s -

Paderewski Street. = Two 30-inch gasoline-engine
driven propeller pumps with gate valves and flap valves.

Jones Ferry. - - Three 36~inch gasoline-engine-driven
propeller pumps with check valves.

Call Strect., - Three L2-inch gesoline«en gine~driven
propeller pumps with gate valves ond flap valves,

(b} The electrically~-driven lé-inch sewage
pumps are designed to handle all sewage flows and are provided with
an adjustable speed control so that the pump speed may be varied
to suit the infiow,
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(c) Electric energy to each pumping station

is 230 volts, 3«phase, 3-wire. The switchboard in each station

is a dead front, fully enclosed switchboard with menuelly-operated
cir eircuit breckers for tha cuntrol and protection of all feeders
emanating from the switchboard. Each switchboard contains a volt-
age regulator for the gasoline-electric gemerator w. -3, a battery
charger for all engine batterlcs, and the adjustable ipeed control
for the l6-inch sewsge pump. Each main air-circuit breaker on

the ineoming feeder is interlocked with the mein air-circuit
"breaker on the generator feeder so that only cne can be closed |
at any time., A4 drum cormbroller, providing five different speeds
varying from helf to full speed for the 16-inch sewage pumps, is
mounted in each switchboard with the secondary resistors mounted
on the wall in the rear of the bonrd. These resistors are designed
30 thrnt the pumps mcy be operated continuously ot any speed without
damage to the resistors. The magnetic contractors opsrated by

the push button stotions nre interlocked with the lowest speed of
the controllers so thet the pumps cannot be started unless the
drum contreller is in the starting position, thus inserting =
moximum of roslstancc in the rotar circuits of the 1l6-inch pump
motors, The battery chargers are copper oxide units having both
the primaries and secomdarics protected by fuses loented with1n
the switchboard enclosures.

(d) Each stoti-n has o gascline-engine-driven
generotor having o rated cutput of 93.8 KVA at 80 percent power
factor or 75 KW, 240 volts, thrce~-phase. The capacity of cach
generator is sufficient to operate all electrically-driven pumps,
miscellaneous accessories, and lighting in the pumping station.

(e} Two olectrlcally cperated sluice gates .
are provided st each station - one gote to close off the gravily
conduit at times of high water and one gate on the intoke to the
propeller pump sump to permit elusing of the sump for pump maine-
tenance or repair purposes.,

(£} 1In each station a sump pump is provided
in the propeller pump sump to provide for.dewatering the room
completely nfter the water has been lowered as for as possible
with the propeller pumps. At the Call Street and Paderewski
Pumplng Stations the piping to the engine cooling water systems
is so arranged that the discharge of the sump pumps may be con-
nected to the engine cooling water piping to permit operation of
the gasoline engines in the event the municipal water supply
should feil. At the Jones Ferry Pumping Stetion an emergency
water pump is installed in the boiler room to supply engine cool~.
ing woter if the municipal system should fail. -The discharge
of this pump is comnected to the engine cooling water system
through a swing connection arranged so that it is impossible for
any of the discharge from the emergency woter pump to enter the
sanitary water supply systenm,

(g) Moveble trash racks arq provided ot
the pump intake chambers to screen out any large objects that _
might damage or ¢log the pumps during pumping operations. Manuzal
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hoists are provided on the trash racks in order to facilitate
cleaning the racks and to allow the racks at the Call Street
Pumping Station to be raised ot pericds of low weter in the
river, thus allowing all debris tc flow by gravity to the river.

(h)} An oil-fired low-pressure steom heat-
ing system is provided to eliminate the nceessity of droining
the ccomplete water system after ecch routine melintenance opera-
tion in the winter months, to facilitnte starting the enginces,
and to prevent the sewers humidity conditions that would prevail
without o hecting system.

8-02. MLINTERAKCE - a. The following quotati~w.: from the
‘regulstions govern the maintenance of pumping stati oo

"Pumping plants shall be inspected by the Superin-
tendent at intervals not to exceed 30 days during flocd scasons
end G0 days during off-flcod seasons to insure that sll cquip-
ment -is in order for imstant use. At regular intervals, proper
measures shell be taken to provide for clesning plent, buildings,
ond equipment, repainting as necessary, and lubriesting all mach-
inery. Adequote supplies of lubrieants for all types of mnchines
fuel for gosoline or diesel powered equipment, and flash lights
or lanterns for emergency lighting shall be kept-en hend at all
times, Telephone service shall be maintainred at pumping plants.e -
L1l equipment, including switeh gear, tronsformers, motors,
pumps, valves, and gates shall be trial operated and cheécked ab
least once eovery 90 days. Megger tests of all insulation shall
be made whenever wiring has been subjected to undue dempness
and otherwise ot intervals not to exceed one year. Arecord
shall be kept showing the results of such tests. Wiring disclesed
to be in'an unsatisfactory condition by such tests shall be
brought te a satisfactory e mdition or shall be promptly replaced.
Diesel and gascline engines shall be started ot such intervals
and allowed to run for such length of time as may be neccessary,
to insure their serviceability in times of emergency. Only
skilled clectricians ond mechanics shell be employed on tests
and repairse. Oproting personnel for the plant sholl be present
during tests. Any equipment removed from the stotion for repair
or replaocement shall be returned or replaced as soon as practi-
cable and shall be trial opernted after reinstelletiom, Repeirs
requiring removal of equipment from the p lant sholl be made dure
ing off-ficod seasens insofar as practicable.’

be To help carry out the above quoted re: .. -tisns the
Division: Engincer recommends the following:
" (1) General. - Preper maintenance of the pump-
ing stations rcguires pericdic operntion »f all equipment ot
frequent intervals to keep eguipment in good working order and
2ll parts well lubricated and free from corrosion, Periodic
nperation of equipment also permits an inspection of the functicning
of all cquipment so that defective parts may be propsrly replaced
or repesired before their use is required for pumping operaticons.
Inasmuch s mechanical and electricel equipment deteriorntes more
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rapidly from idleoness than from continued use, a th r uzgh aend
complete meintenance ruutlnf is justified.

' The heating systoms should\bc ltept in operating dur-
ing the ¢older months to prevent freczing of water in pipes and
cooling water jockets, and also to prevent condensation of
mristure on equipment within the building.

2) Gasoline engines, - Once n week, all gaso-
line vngines should B¢ rum for wo hours.  The operation of the
engines for this length of timc is necessary to get the crank-
case oll wormed up sufficlently to evaporate cny gasoline thot,
entered the crankcese during starting and to evaporate any
moisture that is in the erankense 0il due to condensation.  Dur-
Ing this period of operation the functioning of the engine and
cceessories should be checked for proper porfcrmence, The follow=
ing are the principal items to be checked:

.(a) Water tempuraturc.

(b) Ignition - open ell imnition switches
but one and test each ignitien cireuit seporately in this monner.

(c) Heating of eylinder blocks - placc hand
on different portion of cach block. Temperatures shall be coproxi-
motely equal,

All engines should be run at full rated speed during
the maintenance routine after the warm up perisd. When insuffi-
cient water is available for pumpin: the flexible e :lings be-
tween the engines and the gear units should be dise:  -ated,

The propeller pumps should never be operated for mors than o
minute without water in the sump beeause the bronze rings in the
pump bowl require weater for lubrication,  Operatisn of the pumps
for extensive lengths of time without water sbeove the level of
the impeller could result in the bronze rings "freezing', thus
requiring extensive repair worke.

The oil in the engines should be changed twice a year
or after every 100 hours of operation, whichever is more frequent.
At the time of oil chenging the 5il Tilters should be removed
and cleaned,

The drain valve ﬂt ‘the basc of the vertical exhe aust
pipes should be opcned once a month while the englnc is in operas-
tion to allow the condensate collected in the pipe %o drain before
it collects sufficiently to back up into the ‘exhaust manifold and
into the cyllnders.

Once o year the alignment, both anguler and parallel,
of - the flexible coupling between the engine and the gear unit,
should be checked with a ,parallel bar and feecler geuges. If
misalignment is present, either angularly or in a parallcl direce-

-tion, and excceds 012 inch the geer unit should be reclisned

=1y

with the engine.
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(3) Pumps., - (a) No mainkenance of the propeller
pumps is ordinerily required except that necessary to keep them
painted and lubricated. Once each month the flexible coupling
between the ongines and the gear units should be .assembled and
the pump run ot one half speéed for thirty seconds. An occasional
inspe cticn should be made of the-impellers to sce that they are
free from debris. Once e year the clearances of each impeller
should be checked by running a feeler gouge between crch impeller
blade and the pump casinge At the point of minimum =’ carance of
each impeller the gap should be between 020 and oOL7 inche If
the minimum clearance is found to be less than .020 inch the im-
peller should be raised by adjusting the thrust nut on top of
the pump shaft in the upper part of the "gear unit,

{(b) The volute pumps should be turned once
a week by starting the motors or engines for about three seconds.
This will allow the motor and pump to come up to approximately
half speed and thus spread a film of oil over all bearings. Voluie
pumps should never be run for more than thirty seconuis without
water in the casing because the sealing rings depend upon water
for lubrication and cooling. :

(¢} The sump pumps should be started once o
week and run for three seconds .

(44) Switchboard, wiring and motors. - The switche
boards should be completely checked once o year. Insulators
should be clesned, all lugs and connections checked and tightened,
and ground connections checked for conmtinuity. The insulation
resistance of all circuits and motors should be measured once a
years The result of each of these measurements should be plotted
on & chart with insulation resistance as the obscissa and time in
years as the ordincte, This will show the change in cendition
of circuits and motors from year te yesr end will allow remedial
measures to be token before breakdown occurs. Rings and commutators
‘should be cleaned yearly and motors ond the generator blown out
with dry compressed eir ¢t similer intervals.

(5) Gear units. = The gear units si- -1d show a
flow of oil through the sight glass et all times whilc in <pero-
tion. If the flow is not present the unit should be immedintely
shut dovm and the cause of the lack of oil corrected,

: The oil in the gear units should be changed cvery two
years. Bvery six honths the cover plate on the side of the gear
unit should be removed and the condition of the teeth inspected
for proper toobh contact. o

A pair of shear pins is provided in the top of each
goar unit to allow the high speed sheft to run free of the pump
shaft in the cvent debris clogs the impsllsr. Spare shear pins '
should be provided and kept on hand to replace any broken oness
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(6) Gates and-valves. - All gates and valves
should be raised or lowered a short disbtance weeklys Electrically
operated gates should be moved through a complete closing aad open-
ing cycle monthly. At this same monthly interval the sills of the
gates should be cleaned of silt and debris.

There are on each electrically operated gate hoist some
resistors located within the metor control panel in series with the
indicating lights. Inasmuch as these resistors will remit a little
heat when the indieating lights are on, it is recommended that at
all times the feeders to the electrically operated gate valves and
gates be kept enerpized and the indicating lights kept lighted so .
that the resistors will provide a little heat to combat any molse
ture that enters the control panel.

The limit switches should be inspected once a yeer, con-
© tacts cleaned and the limit switch oil changed w1th fresh trans-
former oil. :

The gate stems should be kept cleaned and covered with a
thin film of grease %to protect thems

(7) Storage batteries. ~ The storage atteries
should be kept properly filled with distilled water. ' ter from
the municipal system should not be used. The betteries should be
kept fully charged at all times. The specific gravity of the bat~
teries at full charge is betweon 1,810 and 1.225, -

It is important to keep the tops of the batteries clean
because a layer of foreign material, such as dirt, grease or mois-
ture, will allow smell currents to flow bebween terminals thus
dlscharglng the battery constantly.

(8) Fire protection equipment, = 411 carbon di-
oxide eylinders should be weiphed every six mofnths to determine
the ir condition. The pross weicht of each cylinder, fully charged,
is stamped on the cylinder. If the gross weight is less than that
stomped on the cylinder, the cylinder should be promptly recharged.

(9) Hdating systems, - The boilers should be cleaned
once a year by opening the mud valves =t the base of the boiler and
drawing off the sediment. Each fall before the heeting systems are

put into operation the o0il burner and controls should be thoroughly

checked by a competent oil burner mﬁchanlc.

(10) Painting. - All metal surfaces not otherwise
protected must be kept paminted to maintsin the metzal in good condi-
tion. The exterior metal work, such as pipe railings, trash racks,
cover plates, exterior gate hoist, flap velves, will require fre-
quent painting because of exposure to vhe weather.

The 31lcncers should be kept painted with a high tempere
ature paint, -
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The metal surfaces in the propeller pump sump will re-
quire frequent painting due to the scvere moisture conditions.
Althoush the pump columns are constructcd from corrosion-resisting

"stecl, the bolts and auts on the pumps are cold rolled steel and

mist be kept protected.

The sluice gates must be painted occasional )™ to prevent
the cast iron from deteriorating,

(11) Propeller pump sump., -~ Aifter each period of °
high water during which the propeller pumps have been used, the
sump should be emptied of water and the sump cleaned of all silt
and debris. Most of the deposit on the floor can be'washed into
the sump pump by & stresm of water from a hosé and thén removed
with the sump pump. Any lorge debris, sticks, stones, rags, etc.,
should be removed manually, After the floor has beecn clesned the
sump pump should be cleaned of all foreizn matter.

(12) Silencers, = Due to the horizontal position
of some silencers, moisture will collect within the silencers and
eorrode the inside, It is suggested that, if possible, the drain
plugs on these silencers be removed and the drain holes left cpen.
The smell increzse in noise due to these open holes will not be
noticeable from the ground. '

(13) Anchor bolts. - 4t yearly intervals all
anchor bolts, piping bolts, Dresser coupling bolts, pump assenbly
bolts, and all similer parts shall be checked for tightness and
tightened if necessary,

o (1L) Draining water in pumping staticn. - If, due
to the failure of the heating system in cold wenther, it becomes
necessary to drain all water in the building the following stops
should be taken,

\ (a) Open drain valve at low peint n water
lines, ‘

| (b) Open gate valves and quick—opcning valves

in water supply lines ot all engines.,

(¢) Open all petcocks on engines.

(d) Drain flexible water cooled cxhausts on
engines. . '

(¢) Drain sanitary fixtures and open all braps.
(£f) Drain boiler and heating systema
{15) Lubrication, - The two main requirements to
keep equipment well lubricated are to operate equipment frequentlyb
to spread a film of lubricant over the bearing surfaces, and sccondly
to use proper kinds and grades of good lubriecants, As greases cake

Hnd harden in gime, béarings ghould be disassembled periodically,
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cleaned, and repacked with fresh grease, Cup greases should not be
used on the equipment for any purpose because mo st cup -reases have
water as o binder. This moisture in contact with idlc tal surfaces
will corrode them in time. :

The Keystone Velox No, 3 grease has been sugpgested by a
pump manufacturer because it is a grease that is highly rcsistant
te water and will not harden or cake in long lincse The grease
selected for anti-friction besrings should be a special bearing
grease disigned to assure instentanecus lubricating activity and
low starting and running %orque. :

. The following is a tchulation of the types and gradss of
lubricants to be used on the equipment in the pumping station and
the intervals between thoir epplicaticn and chenge.

(2) Engives. - 4 good grade of automotive oil
for crankcase use should be used having a viscosity as recommended
by the engine menufacturer. Chenge oil @nd clean oil filters gvery
six months - preferably just before pumping operations in the spring
and ogain in fall, : '

After every thirty hours of operation o few drops of
light bearing oil should be epplied to the oil cups, and the grease
cups turned down or refilled with a light pressure greasc,

- (b)’ Geor units. - L pood grade of automotive
oil should be used. Chenfie o1l snd clean o0il filters every two
years,

. (e) Propeller pumps. - The use of Keystone
Velox No. 3 grease for the lower bearings of these pumr- is recome
mended, Use & high pressure grease gun and apply aftor viry ten
hours of operation, ’

The Modison Kipp lubricotors should be kept f£illed with an
sutomotive oil, SAE - 20, and adjusted to fool approximately 10 arops
& minutc to the pump bearings, ,

- (d)- Volute pump. = The use of Xeystone Velox
No. 3 grease for the shafE packing plond on the pumps is recommended.,
The cups should be turned down o little after every fow hours of
operetion and rcfilled when empty. :

38 ond the steady beare~
ing should be filled with & lisht ball bearing grease. The grease
cups on these bearings should be turned down, but only a little,
after every thirty hours of cperation, Anti-frictisn bearings will
foil just as rapidly because of too much grease as from too little,

The grease cups on .the pump bearing

The twe bearings on the velute pump ond the steedy bearing
should be disasseémbled every three yeers, cleaned, and covered with
e film of grease,

(e) Motor and generator besrings. -~ 4 good
bearing oil, SLE ~ 20, should be used in the sleeve bearings of the
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generator, the bearingss of the volute pump motor, and the beerings
of the small motors thrﬂu shout the pumping station. The generater
bearings and volute pump motor bearings should be drained, flushed
cut Wlth kerosene, and refilled eviry two years.

(f) Electrically operated p »te hoists. - Every
three'months the eleetrieally operated heists should be greascd with
o good pressure grease. Once o year the motor bearings should be
greased with a light ball berring grease. Cure should be ecxercised
in greasing the mobtor beeause an excess of grease is liable t» run
inte the motor and demage the motor windings.

(g} @rone. - The grease fittings on the cranes
should be lubricated once a year with 'a pressure grease.

(h) Sump pump. - Ones o month sre: .¢ all pump
fittings with Keystone Velox No. 3 grease, using o high pressure
grease gun. '

(i) Plexible oouplings. - The Falk couplings
used between the pump cngines and the poor units at Dwight Pumping
Station and on the volutc pump shuftlng at Cell and Jones Ferry Pumpe
ing Stations take a medium weight fibrous grease. These pump engine
couplings should be well packed with gresse each time they are assem-
bled,

: (16) lManufacturers! drowings snd recommendations. =
The U. 8. Bnaincer Office has furnished the City of Chicopee & com=
plete set of monufacturers! drawings pertaining to the mechanical
end electrical equipment in the pumping station and copies of fectory
acceptance tests on the equipment. These drawings snvuld be kept
in geod condition and available for reference at all times. If, for

“any reason, the drawings become dqmagea or lost they shouid be ro—'

placed. The manufrcturers will replace drawings for o nominal cost,

The Operating and Maintenance Instructions of the engine manufactur-

ers should be followed for pascline ongine carec. There follows a
list of manufacturerst publications which should be followed for
operation and maintenance of other equipment,

() " Generators. - Instructicns GEH=709G Large
Horizontal Motors and Generaters - D.C, and Synchroncous 4A.C. Machines,.

Instructions GEH-67E Dircct-Connccted Bxciters.
General Electric Company.

- Instruction Leeflet 2870 - Rerowrl Parts Dota
3810. Westinghouse Electric & Manufacture
ing Company.

(v) Volutc pumps. - Instructions for installetion
and operation - centrifusnl pumps. Publication No., W-3200-ELB.

Worthington Pump and Machincry Corporation.
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(¢) Switchboards., = Instruction Besk for In-
stallation, Operation and Maintenance of Switechboards.

Publication No. I.B. 5201-F,
Westinghouse Electric & Manufacburing
Company . ‘

(d) Storage batteries. - Instructions for in-
stalling and operating exide batteries - low gravity types in rubber.

The Electric’ Sterage Battery Company,
Philadelphia, Pennsylvenia

(¢} Electrically operated gate hoistse - In-
stallation and care of Chopmen Motor Units. Setbing and core of
Chepmon Limit Switches.

Chapman Valve Manufacturing ¢
Indian Orehard, Massachusetts,

8-03, OFERLTION, - a. The following gquotations from the
regalations govern -the operetion of pumping stations:

"Competent operators shall be on duty at pumping plrnts
whenever it appears thet necessity for pump coperation ie imminent,
The operebor shall thoroughly inspect, trial operate, ond place in
readiness all plant equipment. The operateor shall be familiar with
the cquipment manufacturer?s instruections and drawings and with the
"Operating Instructions™. for each station. The equipment shall be

cpercted in accordance with the above-mentioned "Operating Instructions®

end care shall be exercised that proper lubrication is being supplied
all cquipment, and thet no overheating, undue vibration or noise is
ceeurring. Immedintely upon final recession of flood woaters, the
pumping station shall be thorvughly cleancd, pump house sumps flushed
and equipment thorourhly inspected, cilaed and gressed. A record or
log of pumping plant operation shall be kept for each stotion, a copy
of which shall be furnished the Distriet Engincer following cach
flood,"

b. The following instructions describe how to cperate the
equipment.

(1) Electric distribytion, - The switchboards in
pumping stations Nos. 2, 4, 5 and 6 control the distribution of
electric enerpy throughout the pumping stations. A service switch
is provided in the incoming power line as it enters the pumping
station to permit the .switchbonrd to be de-energized o mnlotely
for maintenance and repair purposcs, Lt pumping stati 4+ 1 and 3
electric enersy is fed thrrupsh a serviee switch to o 11 ating pencle
board for distribution,

(2) Switchboards ot pumping stations lj, § and 6.
(2)s To energize the clectric feceders throughout the pumping station,

close the main circuit bresker morked "Incoming Line" ond reed the
voltage of the incoming power line. The volbage may be read by
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turning the voltmeter switch to each of the three pesitions on the
side merked "Incoming Line". The voltage should be epproximetely
250 velts on each of the three phases. If these readings cre ob-
tained the circuit breskers cn the right hand penel may be closed,
thus enerpgizing the various feeders throughout the pumping station,
If 2 reading of aporoximately 230 velts is not obtained on cach of
the three phases an interruption of power from the Power Company!s
source is indicated and the gasoline-engine-driven gencerator must
be used. - To energize the switchboard from the generator the operne
tor should open the main circuit breaker on the Incoming Power

. Line and cleose the main eircuit breaker on the Generotor Fecder,

Both of these circult breoakers sre interlocked so thot one cannch
be closed if the other is in o« clesed pesition.

: (b} Voltase repulator. - The voltepe regule-
tors for the generators are the Westinghouse "Silverstat" and are
mounted within the switchbonrd. The opsraticn of them is automatic
when properly adjusted. The voltage regulator operated upon changes
of generator voltage to voery resistence in the exciter shunt field
cireuit thus holding the voltage of the gencrator constant, The

-large -Exciter Field Rheostat on the switchboord has been set at

the proper position for the operation of the woltape regulector and
should be kept in this position. The proper position of the Exciter
Field Rheostet is indicated by a mark on the front of the switch-
board. Any adjustment of the senerator voltage should always be
made by the small knob on the switchboard marked "Voltase Adjusting
Rhcostat", This should be. set so that the phase to phase woltage

of the generator as indiceted om the switchboard is 2 . volis, IF
the voltoge regulator fails to operate properly and o s not hold
the generator voltage constant then the followins prec.uure may be
used until the voltage regulator is reprnired. Turn the Exciter 7
Ficld Rheostat to the extreme "Lower™ position; turn the Voltage
Adjusting Rheostat in the oxtrome "Raisc" position; then turn the
Exciter Field Rheostat until the voltame of the generator is 230
veltss The veltage regulator is now oub of operation and the gen-
erator viltage must be controlled manually by the Exciter Field
Eheostat. Each time the load on the generator is changed the operss
tor must readjust the Exciter Field Rheostet to hold the generator
veltage ot 230 volis.

(e) Battery charger. - Copper-oxide hattery
chargers are provided in each switchboard to meintain the engine
storage batteries fully cherged. To operate the bettery charger
the operator should first turn both of the battery-charging edjust=
ing rheostats tc the extreme low position - then clcse both eircuit
breakers on the switchboard in the battery cherging cireuit. The
engine storsge batteries are connected in parallel across the bat-
tery charger and a switch provided in the negotive, or ungrounded
wire et each engines Any one of the engine batterics may be charged
individuelly or oll may be charged simultoneously by closing the
individual switches at the engine bases. With thesc switches closed
as roquired the battery-charging adjusting rheostats on the switche
board mey be adjusted to the proper chorging rate. These rheostets
will vary the charging rate from O to the maximum capecity of the
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rectifier. The charging rate should be adjusted so that no in-
dividual battery is being charged at a rate of over 15 amperes. Both
the primary and the seccondary of the battery chargers are protec-

ted by fuses lecated in the intericr of the switchboard. If the
battery charger faills to operate these fuses should first be checked
for failure,.

' (3) Electrically driven 1é-inch  ms, - (a)
Before starting s 16-inch pump the operator should mer surc that
the pump is primed. This mey be nscertained by openin the rote
valve on top of the discharge sccbion of the pump. If the pump.
is primed, water will flow out of this velve. If the pump is neb
primed the opening of this velve will allow all air in the pump %o
escape provided there is a head of water on the pump, When all eir
has been expelled from the pump and weter flows from this valve,
the valve may be closed and pump operation begun.

(b} The operation of the pump is controlled
from the switchbonrd., To start the pump the circuit breaker feed-
ing the pump crntroller should first be placed in the "ON" position,.
Then the pump mey be started by turning the speed on ntroller to the

YOFE" position and pressing the "SEarth button of the push~button

station on the switchboard. The pump mey be brought up to speed
by turning the spced e ntrsller one notch ot a time, allowing approxi-
mately five seconas to clapse botween steps.

{¢) 1In the event cof a sustained overload on

the pump o thermal trip in the switchboord will stop the motor,

After tho cause of the overlond has becn debermined and corrective
measures token the "Reset" button cn the switchbonard should be
momentarily depressed and then the motor mey be started as instruc-
ted above,

(d) The stuffing box on the pump should be
adjusted so thet a small trickle of water lecks throuch all the
time the pump is in operstion, If the pump has been dry for o long
period of time the stuffing box will leank considerablr ~hen the
punp is first filled with water. However, since the  king exe
pands when wet, carc should be exercised when starting the pump
after a long inoperative period to see that the stuffirs box pack-
ing does not swell sufficiently to bind the pump shafi.

(e) The grease cups on the pump cnd steody
bearing should be turned down a bit after every few hours of opera-
tion. Only a little grecse should be fed to these bearings as too
much greasc is injurious to anti-friction bearings.

(f) The pump should never be operated for
more than thirty seconds without water in it as the wearing rings
in the pump are built with very close tolcranccs and depend on
water for lubrication,

(4) Propeller pumps., - (2) Whencver the inflow to
the station exceeds the capacity of the 16-inch pump, one or more
of the 30-inch propeller pumps should be used, Waber is acdmitted to
the wet sump by opening the sluice pate on the intake to the propeller
PUmp Sump. :
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(b} If the pumps have becn idle for a few
woeks or mMore the pipe eap should be vemoved frem the oil fill
pipe thot fecds the pump shoft cover pipe znd about one-half pint
of oil pourcd into the pipc. This oil fill pipe is loeated ncer
+the eubomatie lubricator on the punp bage. The automatic lubris
ector furnishos lubricotion to the pump bearings during speration’
end showld be adjusted to foed 0t the rete of approximately 10
drops of ~il s-minute. The purpose of pouring some oil in the 314
pipe prior to sterting the pumps after o period of incperation is
to insure sdequate lubrication of the pumps ot the time of sturt-
LO0

: (¢} The rivor stage at which pumping sb: tinns
are to be ploced in operation is shown on Plote VI of appendiz "DV,
This plate refers to other pletes which give flood operation instruc--
“lnNs. '
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DREWINGS AND SPECIFICLTIONS

DRHW[NuS IND SIECIFICATIONS., - Complete scts cf.

c*nbract plans and specifications were prosented to the Civy of
hicopee when the various proaects were completed and turned over
to the City for meintonmance and operation. The varicus prejects

were:

North of Nerth End Bridpge ‘ .

Initirl Fiseal Year 1939 Unit

Fiscal Year 1939 Unit- .
Fiseal Yeor 1940 Unit : _
Dike South Ba 'k Chicopee River cnd Dwight Pumping Stotion,
Chicopee Town Line to High Ground

Ploinfield Pumping Station

Berthn ivenue. Pumping Station

Paderewski Pumping Station |

Jones Ferry Pumping Station

Call Street Pumpinm Stotion
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TITLE 33-NAVIGATION AND
NAVIGABLE WATERS

Chapter lI-:-Corps of Engineers, War
Department

ParT 208—FLoOD CONTROL REGULATIONS

MAINTENANCE AND OPERATION OF FLOOD
CONTROL 'WORKS

Pursuant to the provisions of section 3
of the Act of Cengress approved June 21,
1636, as amended and supplemented (49
Stat. 1571; 50 Stat. 877; and 55 Stat.
638; 33 U. 8. C. T01¢; 70le-1), the fol-
lowing regulations are hereby prescribed
to govern the maintensnce and opers-
tion of flood contrel works:

§ 208.10 Local fiood protection works,
maintenance and operation of structures
and facilities—(a)y General. (1) The
structures and facilities construcied by
the United States for local flood protec-
tion shall be continuously maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits, '

(2) The Siate, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
it will m~intaln and operate flood ccn-
trol works In accordance with regula-
tions prescribed by the Secretary of War,
a3 required by law, shall appoint s per-
manent committee consisting of of
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsibie for the develecpment and main-

" tenance of, and directly In charge of, an
organization responsibie for the effitient
operation and maintenance of all of the
structures end facilitfes during flood
periods and for continuous inspection
and maintenance of the project works
during pericds of low water, all without
cost to the United States.

(8 A reserve supply of materlals
needed during & flood emergency shall
be kept on hand at all times,

(4) No encroachment or {respass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilitfes.

. (h) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or floodways, nor
shall any excavation or construction be
permitted within the limits of the proj-
ect righi-of-way, nor shall any change
be made {n any feature of the works
without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative that
such improvement, excavation, consfruc-
tion, or alteration will not adversely af-
fect the functioning of the protective
facilities. Such improvements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice, Advice regarding the effect of
proposed improvements or alierations
on the functioning of the project and in-
formation concerning methods of con-
struction agceptable under standard en-
gineering practice shall be gbtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-~
proval. Prawings or prints showing
such improvements or alterations ag
finally consatructed shall be furnished the
Dist;ict Bngineer after completion of the
work. ‘

(8) It shall be the duty of the super-
Intendent to submit & semiannual report
to the District Engineer covering inspeg-
tion, maintenance, and operation of the
protective works.

(7} The District Engineer or his au-
thorized representatives shall have ac-
cexss af all times to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the Distriet Engineer deems nec-
essary shall be promptly taken or made,

(93 Appropriate measures shall be
taken by local authorities to insure that
the activities of rll local organizations
operating public or private facitities con-
nected with the protective works are co-
crdinated with those of the Superintend-
ent’s organization during flood periods.

{10) The War Department will furnish
iocal interests with an Operation and
Maintenance Manual for each completed
project, or separate useful part thereof,
to assist them in carrying out their. ob-
ligations under these regulations.

() Levees—(1) Mainlenance. The
Superintendent shali provide at ali times
such maintenance ag may be reguired to
insure serviceability of the structures in
titae of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for roufine mowing of the grass and
weeds, removal of wild growth and dritt
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be {aken to retard
bank erosion by planting of willows or
other suitable growth on.areas riverward
of the Jevees. Periodic inspections shall
be made by the Superintendent to insure
that the above maintenance measures
are being effectively carried out and,
further, to be certain that:

(1) No unusual settlement, sloughing,
or material loss of grade or levee cross
section has taken place;

(i) No caving has occurred on either
the land side or the river side of the levee
which might affect the stability of the
levee section;

(iii) No seepage, saturated areas, or
sand boils are occurring;

{iv) Toe drainage systems and pres-
sure.relief wells are in good working con-
dition, and that such faciuities are not
hecoming clogged!

(v) Drains through the levees and
gates on said drafs are in good working
condition;

{vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) ‘No action Is being taken; such
a8 burning grass and weeds during in-
appropriate seasons, which wiil retard
ar destroy the growth of sod;

(viii) Accesyroads to and on the levee
are being properly miaintained:

(x) Cattle guards and gates are in
good condition;

(x) Crown of levee Is shaped so as to
drain readily, snd roadway thereon, if
any, is well shaped and maintained;

(x1) There is no unauthorized grazing
or vehicular traffic on the levees;

(xil) Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
in times of emergency.

Buch Inspections shall he made im-
mediately prior to the heginning of the
flood season; immediately following each
major high water period, and otherwise
at Intervals not exceeding 80 days; and
such intermediate times as may be neces-
sary to insure the best possible care of

the levee. Immediste steps wiil be taken
to correct dangerous conditions disclosed
by such inspections. Regular masinte-
nance repair measures shall be accom-
plished during the appropriate season
as scheduled by the-8uperintendent.

(2} Operation. During flood periods
the levee shall be patrolled continuously
to locate possible sand boils or unusual
wetness of the landward slope and to be
certain that:

(i) There are no indications of slides
or sloughs developing;

(if) Wave wash or scouring action is
not cecurring;

(ili) No low reaches of levee exist
which may be overtopped:

(iv) Nb other conditions exist which
might endanger the structure,

Appropriate advance measures will be
taken to insure the avallability of ade-
quate labor and materlals to meet all
contingencies. Immediate steps will be
taken to control any condition which
endangers the levee and to repalr the
damaged section,

(¢) Flood walls.—(1) Maintenance.
Periodic inspections shall be made by the
Superintendent to be certain that:

{i) No seepsge, saturated areas, or
sand boils arée occurring;

(i) No undue seftlement has occurred
which affects the stabllity of the wall or
its water tightness;

(lii} No trees exlst, the roots of which
might extend under the wall and offer
sccelerated seepage paths;

(v} The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or its water tightness;

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of flood;

(vi}) Care is being exercised to pre-
vent accumulation of frash and debzis
adjacent to walls, and to tnsure that no
fires are being built near them;

(vii) No bank caving conditions exist
riverward of the wall which might en-
danger its stability;

(vilf)} Toe drainage systems and pres-
sure relief wells axe in good working con-
dition, and that such facilitles are not
becoming clogged.

Such Inspections shall be made imme-
diately prior to the beginning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 80 days. Meas-
ures to eliminate encroachments and ef-
fect reprirs found necessary by such in-
spections shall be undertaken immedi-
ately. All repalrs shall be accomplished
by methods acceptable in standard en-
gineering practice,

(2) Operation. Continuous patrol of-
the wall shall be maintained during flood
periods to locate possible leakage at mon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be
allowed to lle against or tie up to the
wall, Should it become necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the conerete and con-
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall,

(d) Drainage structures—(1) Maini.-
nance. Adequate measures shall be taken
to insure that inlet and outlet channeils
are kept open and that trash, drift, or

debris is not aliowed to accwmnulate near °

drainage structiures. Flap gates and

-manually operated gates and valves on

A-|



drainage structures shall be examined,
oilled, and trial operated af least once
every 90 days. Where drainage strue-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and & trial installation
of the emergency closure shall be made
at least once each year. Periodic inspec-
ticns shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-~
dition;

(1i) Iniet and outlet channels ara open;

(1ii) Care is being exercised to prevent
the accumulation of trath and debris
near the structures and that no fires are
being built near bituminous coated pipes:

(iv) Erosion is not cccurring adjacent
to the structure which might endanger
its water tighthess or stability.

‘Tmmediate steps will be taken to re-
pair damege, replace missing or broken
perts, or remedy adverse conditions dis-
closed by such inspections.

(2 Operalion. Whenever high water
conditions impend, all gates will be in~-
spected a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
ghall be removed, Automatic gates shall
be closely observed until it has been as~
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water, All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is taking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

() Closure struclures—(1) Mainte-
ngnee. Closure structures for traffic
openings shall be inspected by the-super-
intendent every 90 days to be cerlain
that:

{i} No parts ate missing;

(i) Metal parts are adequately cov~
ered with paint;

(iii> All movable parts are in satls-
factory working order,

(iv) Proper closure can be made
prompily when necessary;

(v) Bufficient materials are on hand
for the erection of sand bag closures and
that the location of such materials will
he readily accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, alternating the struc-
tures chosen so that each gate will be
erected at least once in each 3-year pe-
rled. Trial erection of all closure strue-
turea shall be made whenever a change is
made In key operating personnel. Where
raflroad operation makes trial erection of
& closure structure infeesible, rigorous
inspection and drill of operating per-
sonnel may be substituted therefor,
Trial erection of sand bag closures is not
required. Closure materisls will be care-
fully checked prior to and following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. FRrection of each mov.
able closure shall be started in sufficient
time to permit completion before flood
waters reach the top of the structure
sill. Imformation regarding the proper
method of erecting each individual clos-
ure structure, together with an estimsate
of the time required by an experienced
crew to complete its erection will be given

in the Operation and Malnienance Man~
ual whigh will be furnished local interests
upon completion of the project. Closure
structures wiil be inspected freguently
during flood periods to ascertain that no
undue leskage is ocourring and that
drains ptovided to care for ordinary leak-
age are functionlng properly. Beats or
floating plant shall not he allowed o tie
Up to closure structures or to discharge
passengers or ¢argo over them.

(f) Pumping plants—(1) Mainte-
nanrce. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 30 days during flood seasons
and 80 days during off-flood seasons to
insure that ail equipment is in order for
Instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lvbricating
all machinery Adequate supplies of
lubricants for all types of machines, fuet
for gesoline or diesel powered eguipment,
and fiush lights or lanterns for emergency
lighting shall be kept on hand at all
times, Telephone service shall be majin-
tained at pumping plants. All equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days. Megger tests
of all insulation shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at Intervals not to
exceed one year. A record shall be kept
showing the results of such tests. Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to & satisfactory condition or shall be
promptly replaced. Diesel and gasoline
engines shall he started at such inter-
vals and sllowed to run for such length
of time as may be necessary to insure
their servicesbility in times of emer-
gency. Only skilled electricians and me-
chanics shall be employed on tests and
repatfs, Operating personnel for the
plant shall be present during tests, Any
equipment remaoved from the station for
repair or replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after reingtal-
lation, Repairs. requiring removal of
equipment from the plant shall be made
during off-flood seasons Insofar as prac-
tleable.

(2) Operation. Competent operators
shall be en duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operafe,
and place in readiness all plant equip-
ment. The operator shall be famillar
with the equipment manuvfacturers’ in-
structions and drawings and with the
“Operaling Instructions” for each sta-
tion. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and éare shall

be exercised that proper lubrication is

being supplied all equipment, and that no
overheating, undite vibration or hoise iy
oceurving., Immediately upon flnel re-
cession of flood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased.
A record or log: of pumping plant opera-
tion shall be kept for each station, a copy
of which shall be furnjshed the District
Engineer following each flood,

(8) Channels and floodways — (1)
Malntenance. Perlodic inspections of
improved channels and floodways shall
be made by the Superintendent to be
certain that:

) The channel or flocdway is clear of

.debris, weeds, and wild growth;

(li) The channel or floodway is not
being restricted by the depositing of
waste materials, bullding of unauthor-
ized structures or other encroachments;

{il) The capacity of the channel or
floodway is not being reduced by the
formation of shoals;

{iv} Banks are not being damaged by
raih or wave wash, and that ne slough-
irmg of banks has oceurred;

(v} Riprap sections and deflection
dikes and walls are in good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper func-
tioning of the project works.

Such inspections shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed 80
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections, Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodie repair
and cleaning of - debrls basins, check
dams, and related structures as mey be
necessary.

(2) Operation, Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be
teken to protect those reaches being at-
tacked by the current or by wave wash,
Appropriate measures shall he taken to
preven’ the formcation of jams of ice or
debris, Large objects which become
lodged against the bank shall be re-
moved, 'The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
period, As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures

repaired.
(h) Miscellaneous. facilities — (1)
Muaintenance. Misceilaneous structures

and facilitles constructed as a part of
the protective works and other structures
ang facllities which. function as a par$
of, or affect the efficient functioning of
the nrotective works, shall be periodically
inspected by the Superintendent and ap-
propriate maintenance measures taken,
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of Interior run-off during flood
periods shall not be allowed to become
filled with silt, debrls, or dumped ma-
terial. The Superintendent shall fake
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for temiporary raising dur-
ing floods of bridges which restrict chan-
nel capacities during high flows.

{2) Opergtion. Miscellaneous facili-
ties shall be operated to prevent or re-
duce flooding during periods of high-
water. Those facilities constructed as
a part of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor, (49
Stat. 1571, 50 8tat, 877; and 56 Stat. 038;
43 U.S.C. T01e: T0le-1)  (Regs. 9 August
1944, CE SPEWF)

[SEAL] J. A, ULIO,

i‘:fa.dor Generat,
The Adjutant General.

[®. R, Doc. 4a-12285; Filed, August 16, 1944,
9:44 . m.j
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COZY

' ASSURANCES BY THE CITY OF CHICOPEE, MASSAGHUSETTS

WHEREAS, pursuent %o the perisions oflthe Emergency
Relief Appropriction Act of 1936, approved 3Uné 22, 1936, making
an appropristion for flood control ond other conservation, an
ellotment of funds has been approved by the President, iurust 12,
1936, for raising andﬂenlarging‘exisﬁing dikes in the Connrecticut
iver for the flood protection of the City oflChicopee, Hempden
County, Massachusetts; and |
WHEREAS, the United States of America, throush the Corps
of Engineers of the War Deorrtment, having jurisdiction of construc-
tion of sald flood control projeet, ond in accordance with the-
policy éf the federél government that no money shall be ekpen&cd
on the e¢onstruction of any préject until Stotes, political sub-di-
vision thereof, or other responéible 1necal agéncies have givan‘
assurances satisfectory to the Secretary of War that they will (a)
provide withoﬁt‘cOst to the United States all 1an£s,'ea;ements,
and rights-of-way'necessary,for the construction of the project,
excepf as otherwise provided herein; (b) hold and sove the United
States froe from dameges due to the construction works; {(c¢) mein-
toin. and operate all the works after cdmplction in sccordance with
“egulétions prescribed by the Sceretary ofhwar; and
| WHEBEAS, the Bonrd of Aldermen of the City of Chicopce by
Avirtﬁe of the authoriﬁy vested in it under Chéarter of the City off
Chicopee has duly passed a Resolution at a meeting held on Szptem-
ber 21, 1936, mathorizing the City of Chicopee to meccept the offer
| of_fho United States of Ameriea to construct certain works of im-

provement for fleed protection of the City of Chicopee, Mﬁssachuéetts,
' I S - B-1



acs authorized thé'Mhyor‘and the City Treasurer of the q;ty of
Chicobee té enter into such epreements with the Unitgd States as
it my requeét 08 evidence of the Cityis formdi Aéceptance.‘
- How, THEREFORE, in order to comply With'fhe gstablished
policy of thé federal goverument pertaininé'to the construction
of flood control ﬁrojects, and in consideration of the construstion
by the Unitedrstntes, end of the benefits to acerue from the work
of improvement, The City of Chicopee hereby assures tho Secretary
.of Wﬁr as fellows: | |
(a) That the City of Chicopse will furnish, without cost
to the United States, all lands, easements and righbs-of-way,
necessary for the rniging and ehlarging existing dikes, if any,
+ olong the Connecticut River for flood proteotion of the City‘of
‘Chicopce. The lands, enscments and‘rights-of-way which the City
' Chicopee shall furnish shail include those n.eded for reising
and enlarging dikes, for borrow »its and spoilrdisposal arees, for
qcceés roads, cnd nll o£her rights in, upon, threcu:h or over
private property which are required by the Un;ted Stotes in cennect-
ion with the qonsfruqtiqn of the pronét.‘.Maps showing-theflands,
casements, or rights-of-wny needed in the prosccution of the work
will be obtained by the City of Chicopee from the Unitod Sbabess
Detailed property surveys ond title séarchcd necessnry.to acéuiro
the land or interests therein will be performed by the City of
.Chicoﬁeo. |
(b) That the City of Chicopee w;ll-hold-and-save thé
United States,:its officers and employees, frec from all claims for
damages and from all liability due to the construction Works;

’
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(e) That the City of Chicopee will maintain and operate.
without expense %o the United Stetes nll of the works after complew
tion, in accordance with regulations preseribed byrthc Scerctnry of
Wer.

(dj That it is understood by the City of Chiccpec that
thé United States is not committed cr obligeted in any way to
complete snid flood cowbrol work or any part thereof, | _

. IN WITHESS WHEREOF, we, APTHONY J. STOWINL, Mayor, énd
LOUIS M. DUFAULT, City.Treasurer,‘under.aﬁthority of the Board of
mlermen’of the City of'Chicopee, have hereunto set‘ohf hands and
coused the common seal of The City of Chicopse to be‘affixed hcréto

this 2Lth day of September, 4.D. 1936,

ATTEST CITY OF CHICOPEE
Charles LaRurer /é/ . E . - BY /%/ Anthony Js Stonina
. : : Meyor.
SEAL , 4 BY Louis M, Dufavlt /s/

City Trecasursre

Reccmmended as satisfactory assurances,

BUWARD k. MARKHAM,
Major Gencrnl, Chief of
Enpinecers
United States frmy.

Accepted as satisfactory assurances,

-3 a - B-3



"PATE OF MASSACHUSETTS, )

)
COUNTY OF HAMPDEN )

On this 2Lth day of Sepfembor‘in the year one
thousand nine hundred and thirﬁy six, before me personn#ly come
ANTHONY J. STONINA, Mayor ond LOUIS M, DUFAULT, City Treasurer to me
¥nown, who being by me duly sworn, 2id deposelaﬁd say that they'
reside in Chicopce, Massachusqtts that they are Meyer and Qity
Treasurer of The City of Chicopoe, Massachusetts, described in and
who executed the for9301np 1nstrumont that' they know the commen
seal . of the City of Chiccpee, that the seal affixed to said instru-
ment is such City seal; that it was so affixed by authority cf
Iaw of said City, and that they sipgned their names thereto by like

t

authority.

My commission expires .
Sept 12, .1941 ’/E/ Stenley P, Closck
' Notoary Public




coery

ASSURLNCES BY THE CITY OF CHICOPEE, MASSACHUSETTS, T0
T THm UNITED STLTES OF AMERICA.

WHEFEAS, the United States of Amerien, through the Corps of
Engineers of the Wer Department, hoving jurisdictisn of construce
tion of flood comtrol preject, and in ascordance with the pnlioy
of the federal government (a) provide without cost to the United
States ell land, cascments, entries and rights of way neoessary
for the construction of the project, except as otherwise provided
herein: (b) hold and. save the United States free from damszes due
to the e 'ms truction works; (c) mnintsin and operate cll the w.ris
eftor completion in nccordance with reguleticns prescribed by the
Secretary of Warg :

NCOW, THEIREFORE, in order to comply with the esteblished poliecy
_ of the federal government pertaininz to the e-nstruction of finod
control prejects, and in eonsideration of the esnstruction by the
United States, ond of the bencfits to aecerus from the work of ime
provement, the City of Chicopee hereby assures the Secretary of Warg

That the City of Chicopce will furnish, without cost to the
United States, all lands, eansements, entrics ond rights of way
necessary for the gonstructi-n of said dikes for flood proteetion
of the City of Chicopees. The lands, casements, entrics and righis
of wey which the City of Chicopec shall furnish shall lInclude those
needed, including cccess ronds, and 21l other rights in, upon,
through' or over private preperty which are required by tho Urited
States in copneetion with the construction of the project,

That the City of Chiccpee will meintain and operate without
expénse to the United States all of the works after completion, in
accordance with regulations prescridbed by the Scerotary of ¥War,

That the City of Chicopee will hold and save the United States,
its officers and employses, freec from nll claims for domnzes and
from all liability due to the construetion works.

That the City of Chicopee docs and hereby gives the United
Stotes, its officers and employecesg the right of entry, the right
to demolish the old Dam site, formerly of the Ames Sword Compeny
and now owned by the City of Chicopec, the right to use such mators
ials and stone -in the old Dam for the constructicn of o stone dike
1 the southerly bank from a point ob ©ld bulkhesd, normal to Dam
#.5e begimming at old gate bulkhead and tying to southerly shore,
approximetely one hundred (10Q) feet ensterly, and o further right
to meke such fill as is necessary to provide sultable foundation
for this stone dike up to the normel bank elevation: '

’ , 1
WHEREAS, the Board of Aldermen of the City of Chienpee by vir-

tue of the authority wested in it under Charter of The City of Chieopec

has duly passed n Hesolution rt a meeting held on Noverber 1, 1938,

nuthorizing the City of Chicopze to accept the offer of the United

States of Jmericn to ecrnstrucht certain works of improvement for

flood protection of the City of Chicopee, Maossochusotts, hes authori-

zed the Mayor and the City Treasurer of the City of Chicopec to enter
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into such ngreements with the United States as it may request s
evidence of the City's formel ccceptonce. o

Pitle to said. property is vested in the City of Chicopee by
virtus of the Quit Claim Deed from the Lmes Sword Company te the |
City of Chicopee, said deed to be Document No. 13817 and recorded
in the Hampden Registry of Deeds. ’

TN TTITNESS WHEREOF, we, SNTHONY J. STONINA, Mayor, end LOUIS
M. DUFLOLT, City Treasurer, under authority of the Board of Aller-
“men of The City of Chicopue, have hereunto sct our honds and couse
the common seal of The City of Chicnpee to be affixed herete tais
second dny of November 1938.
CITY OF CHICOPEE.,
CITY SEAL

By /s/ Antheny J; Stonina

By /s/ Louis M, Dufcult

Recommended as satisfactsry assurances.

Lecepted as satisfactory assurances.

Scoretary of Wars
STATE OF MASSACHUSETTS,)
COUNTY OF HAMPDEN -~ )

On this second day of Novembor in the yeosr <ne thousand nine
hundred and thirty eight, before me personally come ANTHONY Ja
STONINA, Hayor and LOUIS M. DUFAULT, City Treasurer to me known,
who being by me duly sworm, 4id depose and say that they reside
in Chlcopee, Massachusetts; thnt they are Mayor and City Treasurcr
of the City of Chieopee, Massachusetis, described in and who executed
the foregeing instrument; that they know the comm'n seal of The
City of Chicopeo, that the seal affixed to said instrument is such
City sealy -that it was sc affixed by authority of low of soid City,
_and thnat they signed their names thereto by like suthoritys

My commission expires _ '
September 12; 19Ll. : - - /s/ Stanley F. Closek
' Notary Publie

NOTARY SEAL :
- 2 -~ E‘"é
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INSFECTION KEPORT FORMS

Dike Inspection Report

Concrete Wall Inspection Roport
Drainace Structure Inspection Repord
Closure Structure Inspection Report
Pumping Station Report



INSPECTION REPORT
FOR
FLOOD PROTECTION SYSTEM, CHICOFEE, MLSS.

Tike Inspection Report (Part 1) Date
Loecation - Deserintion
(From Sto, %o Sta. )

0. Grass or sod; .

. be . Damage due to
fire:

¢. Rain, wave, cur-
rent wash or

caving boanks:

de Drmape due to
‘rodents:

a4 Domaze due to
1livestock: :

E} Sand boil arens
marked :

¢-1



INSEECTION REPORT
_ “FOR
FLOOD PROTECTION SYSTEM, CHICOFEE, MASS.

Dike Imspection Report (Part 2} ' Date
Location o
(From Sta. To Sta, ) (Dgscraptlon)

ge Trespassing on

Right=of-way:

"he Demnge %o %oe-.

drains:

i. Damage to Riprap:

Je Damage to Dike
Crown s '

.Check items if found satisfactory.

If everything is not in order, explain below:

N Inspected by:

T2



INSFECTION REPORT
FOR

FLOOD PROTECTION SYSTEM, CHLCOPRE, ML3S.

Conerete Wall Imspectirn Report . Dote:

2y

———

- {2) Conerete at joints

Meonelith joints

(1) Expeonsion material

Wall

(1) €racks

(2) Settlement

(3} ©Caving of banks

(4) Bank protecticn

(5) Toe drains

Trespassing on right-of-woy

(1) Excovabion

(2) Depositing matorisls

{3) Censtruction

() Fires

Check items if found satisfﬁctory.

If everything is not in.order, oxplein below:

Inspected by: '
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INSFECTION REPORT
. FOR '
FLOOD PROTECTICN SYSTEM, CHICCOPEE, MASS.

Droincge Structure Inspecticn Report Date
Location Conditinon
AR S ATl

ae. ‘Velves or potes:

bs Pipe:.

Ce Headwalls:

de Riprap:

cs Cobtch Basins:

f. Stene Gutters: i

Check items if found satisfactory.

If everything is not in oréer; explain below:

Inspected by




INSPECTION REPORT
FOR
FLOOD PROTECRION SYSTEM, CHICOPUE, MASS.

Closure Structure Inspection Report. . Date

Stop-log Closure

Noe 1 ) No. 2

! em——ar

e Conerete:

No. 3

be . Metal Parts:

ce Timbers:

+ Repnirs Needed:

ev Parts Beeding
Paint

f« Dote of’Last_
Trial Brection

e Sond Bags Avall-
able:

Check items if found sntisfactory;

If everything is not in order, exploin below:

v Inspecfed by:




INSPECTION REPORT
FOR

FLOOD PROTECTION SYSTEM, CHICOPEE, MASS.

Pumping Station Inspoction Report. Date

. Have all engines been operated weekly as '
per instruotiﬁns SRR S e p s It P LT a s s SR — oo v v o

b, Howe all gear units been eperated monthly :
os pcr'instructiﬁns TR R R R Ry e - em—_—

cs Have pumps been inspeotcd yearly as per
inStructiOHS L R N N N RN . ————

d., Have aoll batteries been kept properly

CHOYEEC sevevarovsasasnnsssssarsososooans Tmm ————

¢, Has o0il been chansed in engines every

six months R N N —— -

£. Heve cooling systems of radiator ceeled
engines been flushed out yearly cievicices === e

g+ Have insulation resistonce tests been
run on nll electrical equipment and

CIrouits sesuseeronenssrioasrsarencnasnes == -

he Heve insulation resistance values shown
any apprecinble decrease since last
testse If 50 note DOLOW evvrsnnsonsessns. === ——
T S R R R P R N N RN N W N N A A A A A R )
I.co'o-.oocooco-n-own;ooontﬁ;-'ool-lo\li!

. Have gates ond valves becen opercted as

diI‘OGtOd !..‘.Ii‘...l‘.‘lll...l.l....l'blﬁ' ———— _————

Je Have 2ll heating systems been utilized
in winbor monbhe seessssrevsnvoiescacsnas === ———

ko Have all heating and plumbing facilities
functiﬂned S&tiSf&CtOrily S Et et st by T o m—

1, Have buildings shuwn any signs of settlo~ :
ment or deterinrlafion siiieessescessesve === -

me Lf everything 'is net in order explain
below .ooco-rccco---;--oo-a--c-..o-o...--..oon.-o.---toon‘(onooo
..‘.I....Al.ll....lll..l.ll..l.'OIOIOI..‘-‘......l.........‘-.....‘

L N I A A N A R A N R A A N A A N A A N A N N N N N RN NN RN IR AR N B I B 4

Inspected by:

C~6
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APPEIDIX "Dp",

DRAWINGS . .
PLATE
f
STANDARD HIGHWATER MAINTENANCE METHODS
Sack Dike or Topping ! _ I
Sack Dike or Topping . IA
Lymber and Sack Topping IT
S:md Boil : - ' III
Effect of Sand Boils on Levee . ITIA
Sacking Sloughs v
Emergency Flashhoards v
OPERATIONS _ :
Schedule of Operations , ; ‘ VI
PLANS AKD PROFILES |
Location Map . V11
Inttisnl Fiscal Year 1939 Unit VIII to X
Fiscal Year 1939 Section XI to XXII

Dike South Bank Chicopee River and

Dwight Pumping Station L XXTIIT Yo XIV

Fiscal Year 19L0 Unit
North of North End Bridge

Chicopee Town Line to High Ground

Plainfield Pumping Station
Bertha Avenue Pumping Station
Paderewski Pumpirng Station
Jones Ferry Pumping Station
Call Street Pumping Station

YXXV o XXXVII
XXXVIII

XXXIX to XL
YLI & XLIT
XLITI to XLV
XLVI to XLVIII
YLIY to LII
LIII to LV

Soil Profiles _ , : LVI to LXIT
BENCH MARKS

Listed below are descriptions of two U, S. Coast and Geodetic
Survey bench marks. The elevations shom are on mean sea level
datum and are firsteorder leveling, '

1. At Brightwood, about 111 feet north of the Boston and
Mein Reilroad Station Platform, about & feet south of the center
line of Wason Avenue, 11.8 feet West of the most westerly rail
and 1.4 feet West of the west edge of a brick walk leading from
Weson Avenue to the station. A standard disk, set in the top of
a concrets post, Elevation 61,591 feet,

2. About 100 yards south of the reilroad station, at the
" Southeast corner of the base of Samaphore Mo, 32, The top of en
iron bolt, Elevetion 81,332 feet, ' ' ' :



WAR DEPARTMENT CORPS OF ENGINEERS, U S. ARMY

Slight slope fo
—y Jandward side

RIVERSIDE L ANDSIDE

TS

SECTION
Note: Sacks should :

be /apped af least
I/3 al/l ways and well —C

mauled or ltamped I N %S N 2’ Y w;? =
into place. N N A Y AN
T:& > N D N D N W
AN b Y N
S 5 S S S ¥
S bY D

RIVERSIDE ELEVATION

SACKS REQUIRED PER 100 STA.
100 ib."Feed" Sacks -1 Cu.Ft. Each

}
rox, . .
éﬂ'éfoﬁ&' E".‘;“ﬁ Required
1.5 3 300
2. 0 a 750
3.0 6 1400
4.0 8 2250
5.0 10 3250
6.0 12 4500
7.0 14 5950
8.0 ! 6 7600

SACK DIKE OR TOPPING
STANDARD HIGH WATER
MAINTENANGE INSTRUCTION

U.S. ENGINEER OFFICE, PROVIDENCE, R. I

| Plate 1



MODEL SACK DIKE OR TOPPING
Typical Section

MODEL SACK DIKE OR TOPPING
Riverside View

PLATE IA



WAR DEPARTMENT CORPS _OF ENGINEERS, U. S ARMY

s e 2% 44

— \L :
/4

L= | ANDSIDE

22

VetV

RIVERSIDE.

7

cND VIEW

C‘ra:_m oF Ljke

p—— . ——
v ——— o ——

<

FRONT - ELEVATION

BILL OF MATERIAL TO CONSTRUCT 100 FEET

25 pcs. 17 /2% /2 /7 pcs. Px4°~ 6’
17 pcs 24" /0’ 17 pcs. Srxdix 2!

LUMBER AND SAGK TOPPING
STANDARD HIGH WATER
MAINTENANGE INSTRUGTION

U, S. ENGINEER OFFICE, PROVIDENCE, R.I.

Plote T



WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY

Wall should be built on firm ELEVATION

foundation, with width of base

at least /% fimes the height.

Be sure tfo place sacks on ground
clear of sand discharge.

Tie into dike if boil is near foe.

Sprllway

v
L .';‘ ! “Q\)

3

S

PLAN
Do pot sock bor! whickh SAND BOIL

0’0675‘ not put out rmateriof STANDARD HIGH WATER
Herght of sack loco or ring MAINTENANCE INSTRUCTION

should be orly surticient fo
crecte enouvgh heod o Slow .
Sowrr fTow 1hrovglt borlf so

rhat 0 more maferiol /s oi5- U, S, ENGINEER OFFICE, PROVIDENCE, R.I.

placed and boil rurns cleor .
Do not fry 7o slop /ully, flow
througlh boll.

Plate III



EFFECTS OF SAND BOILS
ON LEVEE

RIVERSIDE ' . LANDSIDE

N/ ;;i

Subsidence of crown

A

T e S e e— G a—

Pipe
wunder levee

DEVELOPMENT OF PIPE _UNDER LEVEE

Fig. |
RIVERSIDE LANDSIDE
/ -Sloughing of slope
TTITTTT7 iy

———Seepage path —=

SLOUGHING OF LANDSLIDE SLOPE DUE

TO RAVELLING AND UNDERCUTTING OF TOE
Fig. 2 '

RIVERSIDE LANDSIDE

Sliding surface

o
/?educﬁon
/n shearing

strength in

DEVELOPMENT OF SHEAR SLIDE /s zone
Fig. 3

Y A i At ek
- Seepage path

— e —— ——

PLATE TO A



WAR DEPARTMENT

CORPS OF ENGINEERS, U.S. ARMY

Lgp scturoled orec
Z sock lengths. _7
Adaitfronal loyer—

...........

e of solurotion
- :

7 2 = —
G

Number of foyers aefer
mured by velocrly of
secpoge ord amounf oF
material beiwng corried

lop soturoted

ELEVATION

When available, install
filter of brush

Greg 2 Sock
widths orr bolh
enos,

Socks srouvlad be /ord
stungle rashior ond riof
mmouled info ploce.

Brush Filrer, -‘q§
ir availoble Q
' “w
<
N
-3
N
o
PLAN

SACKING SLOUGHS
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

U.S. ENGINEER OFFICE, PROVIDENCE,K R.|I

Plate IlL
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CORPS OF ENGINEERS, U.S5. ARMY

8 spaces @ 2°0"= 16-0" Fepel fepglh (max)

RIVERSIDE
; -~ 72;-'
Cut slud af pilzsler
o ar o t o b e trTeh I Gy o
Ill 1 :|: l|| |:} l!l il q ‘ ::: | /X6’ ::: i }:I 1114 II 1 it e /6" / " ] o
'l 5 / i‘—/ g’
F=—t+-—— -l il = —— == —— = = — <+ - — - - — djl=———— ||| === =1 == —q M M 8 B . .. .
5 7 WD N & w8 V—Tighlen|foinls with cmders
) ; N INIAA N
it ! W it I Tl ) I It 1 THIT I | ® el X ), N /’ ﬁeaf/;fhf
Wi i | i il i il Wi /e’ il I|: | il b K 7/ xfe .
/ H - H] ) ___"___:_ﬂ'{' Y s w N N i 1- K. \&s
H IH , El H o D AT N _
o f e o6 T s e N s s R Y N s o S = 254 \:;'rpjﬁsféfd‘aa/yj i [+ & M.
Wedlzes— :
4 f \_{Cuf 5/J(afbfng % Ao? f?y/ﬂ‘
™ _ X . . | |Freund [ x4
oM I || —Wedges < § : ITS s 7 @
7 ‘E E A N M Y] ® 3 § [~ k - b N At pilzsier raise / x4 Ind dizgonal
4 T ’ % c/ear 1op o ,o;/asfrr
it il i i i HEE L sxen i ! i “6—{ ™ ree”
‘—-é) 7
” -
y -
N I VAN IS TN :
i SECTION AA
. |
A e, /////f///////////_///WW//Z/ R ‘ e N
LANDSIDE ELEVATION |‘l_i_
@2x4 Frre” : e
M I W | A ,
i ' Foteathng || WEDGE
27 g —l—eg" 7 Concrele chamrer _ .
= — —l CONNECTICUT RIVER FLOGD CONTROL
g — T — | — : L " - EMERGENCY FLASH- BOARDS -
Lzver 254" %6 FOR FLOOD WALLS
CO“NECTICUT RIVER MA‘S&ACM'
DLA N IN 3 SCALE: .?/‘_INI.S 1Fr. ISHEET NOL 1
U. S, ENGINEER OFFICE: PRO\‘IDENCEI R.II FEB. |19458 ‘
aﬂ'f!ﬂé ; l(GDﬂlnD:D: ﬁﬁi
SENIIR  EXSWEER “m' (Wﬂ!lllﬂﬂ Div. “1 T i
. mml._ E.J-H
KEY| DATE REVISION _Ungicated by 20 i&_T_m G BY | AR BY ngones: FILE NO.CT- 4-3408

BILL OF MATERIALS
For.one 8-0"panel. Regular wall section,
|Uprights tl0opes]l 2% 4" x -0
Verl brace! 5~ Z2'x4"x3-0"
| Stringers § 5] 1"'x6"x8°0"
Upperties] 5| 1"x¢"x 23"
Lower ties! 5~ ["x4" x2-3"
Disgonals] 5° | Pxad x36"
Sheathing] 6" I"x & x 8-0%cr random
widths to make up 36’
Wedges 8 |5 tois )x2 x0T e 1-3% 240
For one 8-Opanel. Pilaster seclion
Same_as above list except:
Substitute one upright 2%4% 29" for sne 24360
Add one siringer picce 2'x4"x 42"

LANDSIDE

PLATE &7



WAR DEPARTMENT

HOLYOQOKTE
:
)T

)
i

1
%

LEGEND
Overflow Limits of Morch 1936 Flood
atls
Dikes
Top Elevation of Wall or Dike
Manholes with Volves

o

\Y

=L
Els=—r

il
v
i

iy A1
2r

|
ﬂ.,

FEET

N

STAGE
" ELEV. AT CHICOFEE BRIDGE IN FEET M.5..

650

640

630

620

61.0

600

59.0

570

STAGE ON SPRINGFIELD GAGE IN FEET
9 i0 20 30 560

&

~
o

26
ose |l 540

530
" .
E20
M 5.0
/ |sTAGE - ELEVATION

> | meECATION
500

NOTE: SPRINGFIELD, MASS. GONNEGTIGUT I
) 49.0

&

RIVER GAGE |15 A REGORDING GAGE
LOCATED AT MEMORIAL BRIDGE,
ZERC OF GAGE i$ 37.3 WMEAN SEA
LEVEL.

430

420

CONNECT|CUT RIVER GAGE
GAGE LOCATED AT]EAST END OF GHICOPEE -

Closa stop log structure No. 3. (Flote No. XVil}

Close gote valves in No. 2 manhole ond in cotch basia at Springfield Rendering

Co. {Plate No. XXXVIL)

“| tose sfop log structure No. 2. (Plate No, XXItl)

Close stop log structure No. . {Plate No. XXIII}

Gleor flop voive on 10"pipe outlet Moore Drop Forge Go. (Plate No. XXXV)

Start operation of Ploinfisld Pumping Station No.1 (Plate Mo XLit)

Start operation of Dwight Pumping Stotion No. 2  (Flate  No XXXLI)

Glose 18" swice gote in monhole at Moora Drop Forga Go. (Plote No. XXXV}

_élose 12" gate valve in manhole Ne. 22 [Plate No. XxXvil)
Close B8° gate valve in manhole No.2) (Pigte No. XXVI)

Closa 16™shiice gate in manhols No.20 (Plate No. XXVI}
| Claar flop valve on 18" pipe outlet Moore Drop Forge Co. {Plate No.XXXV)

[Close 30" slulce gate in manhole No. Il {Plate No. XXV}
Close toilrace gate No.2  (Plafe No. O(H)

[Close foilrace gate No. 1 (Plate No. Xxilt}
Close gate valve on 36" pipe infoke of Gaspee St. (Plate No. XVII)

Clear flop valve on manhole No. 22 outtet (Plate No. XXVil)
Claar flop volve on 36" pipe outlet ot Gaspes St. (Plote No. XViI)

Start operation of Bertha Ave. Pumping Station No.3 (Plote Na XLIV)

Clear flop valve on monhole No. 21 outlet (Plate No. XXVE)

Stort operation of Call Street Pumping Station No.& (Plote No. LLV)

Start cperation of Jones Farry Pumping Stction No.5 {Piote No. L1}

Clear flop valve at Plainfietd Pumping Station No. | outlet {Flate No. XLI)

Start operation of Poderewski Pumping Station No.4 (Plate No. XLVII}

Clear flap valve on manhole No, 20 outiet {Plate No. XXW)
Clear flop valve on manhole No. [l oullel (Plate No. XXV)

Glear flop volves ot Bartho Ave. Pumping Station No.3 outlet {Plate No. XLIII

SCHEDULE OF OPERATIONS

WEST SPRINGFIELD BRIDGE. GAGE CALIBRATED

IN FEET ABOVE MEAN SEA LEVEL.

CORPS OF ENGINEERS, U. S. ARMY

LOCATION MAP

SCALE OF MILES
o v 30

NOTES

CLOSURE  STRUCTURE

When the Comecticul River reaches elsvation 620 on the
gage located ar the Chicopee - West Springfield Bridge, sfop
fog Nimbers ond ofher closure parts sholl be delivered aof the
following focations ond shouid be in position when the river
reaches the elevotions listed below :

64.8  Stop log No. !
66.85  Slop log No.2
67.5  Stop log No.3

PARTIES TO BE NOTIFIED

When Ithe Corineclicut River reaches the elavations shown
below on the gage, fhe parties listed opposite the elevotions
below sholl be notified as indicored *

S2.0 WNofily A.G. Spolding Co. thot yates on failroces
No.f ond No. 2 are 1o be closed.

565 Nohfy Turners Folls P 8 £, Co. thal gotes on fail-
roce No. 3 are o be closed.

GA5 Notity B &M RR, Turners Folls P& E. Co., and
Moore Drop Forge Co. thal stop log No.l is fo be
closed. ’

GA0 Notify Industriol Building Corporation, Turners Falfs
R 8 £ Co, ond Moore Drop Forge Co. that stop log
Mo.2 /s lo be closed.

GEC Notify B.GM. R.R Offico of Greentield, Mass. fhat

stop log No. F is lo be closed.

CONNECTICUT  RIVER FLOOD CONTROL
FLOOD PROTEGTION SYSTEM
CHIGOPEE, MASS.

OPERATIONS CHART

SCALE: |IN. = FT.
IN | SHEETS £ OOOFT. oy SHEETNO. &
et

e Imee————— | |
U. S. ENGINEER OFFICE, PROVIDENGCE, R. ., MAY, 1945
SUBMITTED: APPROVAL RECOMMENDED: APPROVED :

SENIOR _EN R SEN NGIN) -y OF ENGINEERS

OPERATI DV, CHIEE, OPERATIONS

ton &7 DISTRIGT ENGINERR

ORAWN: D.H.R.,W. 5.5,
RACED: D.HR.

CHECKED: FILE NO. ©T-4-3455

PLATE VI
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WAR DEPARTMENT
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PROFILE ALONG ¢ DIKE
HORIZONTAL SGALE [":100"
VERTICAL SGALE 1"=10'

CONNECTICUT RIVER  FLOOD CONTROL

CHICOPEE DIKE
INITIAL FISCAL YEAR 1939UNIT
GENERAL PL_AN
STATION O+00 TO 21+20

CONNECTICUT RIVER, MASSACHUSETTS
A "SCALE IIN = IOOF.'[

.IDO ¢ 100
U. S. ENGINEER OFFICE, PROVIDENCE, R.1,

OPERATION AND MAINTENANGE MANUAL
GHICOPEE, MASS

200"

PLATE vill
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drawings furnished Cify. GENERAL PL AN\
STATION 21+20 TO 44+87.57

CONNECTICUT RIVER MASSACHUSETTS
. SCALE 1IN. = 0O FT.
) o 1007 200"

U.S. ENGINEER OFFICE, PROVIDENCE, R. 1.,

QPERATION AND MAINTENANGE MANUAL
CHICOPEE, MASS

PLATE 1X
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WAR DEPARTMENT

CONNECTICUT RIVER

|

CONNECTIOUT RIVER

Blonket of selecled impervious mm‘ena/

Slope, sodied & seeded.

Blankef of selecled
impervious moterial

& of fop soif
Original ground surfece

20015 Rondorm 0 ,3:0: r:V ! beddi;
Exp/ora'fmn & cut-off french Transition Section\ "5 grover beading
2! : .
o o Stripping Lateral droim 100 ce
SECTION AT STA. 1+00

£ of gike
«II
10490
£ 8
1 Dite Grade
R 20 5/ e, 5oddea’ & seeded
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WAR DEPARTMENT CORPS OF ENGINEERS, U. S. ARMY

g of dike % orovie
(21 3" Crown 20" /8’ roodway 3"oF brfuminous macadam
Siope sodded ¢ seeded /-6 gravel bound with clay 1270f gravel
; J. - Drke grode
20" fop soif &+ Fop S0/ 24 — %_ .
y ﬁ' Flope sodded & seeded Slope sodded & seeded ’ ?5‘/072'; ?:;a’ed & seeded
Or/'j/'na/ ground surface f“‘ Y = . A g
L stripping Orvgernal ground Sorface 120" % stripoing
Randor material Comdoms material
Imperviovs blanket mafariof impervious blanfer maferial
SECTION_AT STATION 25465 . SECTION AT STATION 3+00
CONNECTICUT RIVER TYPICAL FROM STA.0+00¢ TO STA. 1+30¢, FROM STA.5+30¢ TO STA.10+80, CONNECTICUT RIVER, TYPICAL FROM STA, 1+30+ TO STA.5+30t
FROM STA.24+25: TO STA.26+00%,  FROM STA.29470: TO STA. 31+ 90¢, - SCALE =10
AND FROM STA.39+80+TOSTA.4(+0x. ‘
SCALE t"=10' i
I@ orf ike
/30" |54
RIVERSIDE I LANDSIDE
RIVERSIDE LANDSIDE ) 0" | 90"
—_—— . —— 16 roadway gravel
& of dike 35«’ g,ow,, __\; 80" | 80" || ,r0%er topsoit
_ I Crown Dide crad ,'i . “‘ -] 2, Slope sodded F seeded
Ggravel bound with clay 720" fop s0r/ AR A Ay, . 0}'{9/'!10.’ ground surface
Dike grade—" y - Slope sodded § seeded Rawdom material "0t strijoping
Origi 70" Strinos
riginal grovnd Surface on r;:‘g%;f:gb/
.
SECTION AT STATION 35+85
TYPICAL FROM STA.34+70: TO STA. 39+80¢
SECTION .AT STATION I6+70 o NOTES:
TYPICAL FROM STA. IG+802 TO STA. 13+505FROM STA 154181 TO STA. 17+ 452, Elevations refer o mear seo level dalum.
FROM STA. 184452 TO STA. 24+25%, FROM STA.26+00:TO STA. 29+703, Dik et shoulders oF ait é' A
. ke grade at shoulders of aite crown, H7fuminous
AND FROM ST/';C?'I_;S]?;TO STA.34+70s. macga’am roadway has 3 Terown abioye arke grarde.
"_f of dike S Crown . For further delodils see confrac! drowings furnished
S o gb.;‘:bp sor/ /.':J:o' " /—‘6 “ gravel bound with day . iy
ope soade . seeded #0949 v Fervioys material
Dike grade 7
y X ; - P [T 7o /"~ 0"of Fop soif
mperviovs blopket materigl r:; e 2 ded
150" of riprap 3 Sl Stope sodded { seade
. @ Gravel beddin Fo S : i
Origirral grovnd surface = S 3 . —Tyoical rock toe dramr
¥ Latero/ droin, /00C 0 /0" gravel bedding
2:07F EL. varies
110" st Crushed rock
T areeng CONNEGTICUT _ RIVER  FLOOD  CONTROL
CHICOPEE DIKE
FISCGAL YEAR 932 SEGTION
EMBANKMENT DETAILS-NOJ
CONNECTICUT RIVER 45+ CHICOPEE, MASS.
B T, SECTION AT STATION 50 CONNECTICUT & CHICOPEE RIVERS, MASSACHUSETTS
TYPICAL FROM STA.4k002TO STA.45+65: AND FROM STA.158+40tTO STA.163+30¢ : s SCALE |iN.= 1p' <
SCALE I 10f :
U. 5, ENGINEER OFFICE, PROVIDENGE, R.L,
OPERATION AND MAINTENANGE MANUAL
CHIGOPEE, MASS
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WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

Origina! ground suriace

© GONNECTICUT RIVER Z

Criginal ground suiface

CONNEGTICUT RIVER

CONNECTIGUT RIVER

Original ground surface

}59 of dike

Slope - Sodded ond seeded -

g
- .
& of fop soit sdlaor 3 of‘graVe/ bound with c/ay
L. . 3" Crown
1~0" of riprap . . 1 __Dike grode
6oF selecled pervious material £Os ; ’é" Pervious material

Impervious blanket material

; S0 170t of strigping »
Lateral dram, 00 cc!

; 70" of fop soif
S Slope —— soded and seeded

6 gravel beddf.?_g

; ;{" £/ vories, :
ﬁ IO grave] bedding

Crushed rock

163+ 30 TO STA I73+702)

SECTION AT STATION 48 +50
(TYPICAL FROM STA. 45+65% TO STA 62+400% & FROM STA.
SCALE I"=10°
£ of dike

?& Crowr
D/A'e grade

Spe —— sodded ond seceded
& fop soil

Impervious blankef_ material

10" of stripping
Lateral draln,/o0'ce.

Eor gravel, bound with clay

x
by
R

Pervious moterial
1-0"of fop solf
S/0pe —mmr sodded and Seeded
& gravel bedding

£l varies, )
10" grave! bedding

5

s Eg ¢ ' _ Crushed rock
A

SECTION

AT STATION 75+10

(TYPICAL FROM STA. 62+002* TO STA. 104+00x & FROM STA. 190+50% TO STA 195+20%)

SCALE "= 10'

I Crown

SlopE —~—— sodded and sceded
6" of fop soil

Impervious blankef materiol ot

SECTION

Dike grode

7" feo t sirippoing

Random material

€ of dike

b ixv 6" of gravel, bound with clay
Pearvious material

N

10" top orf soit
& gravel bedding

£l varies

kR
& 10" gravel bedcling
Crushed reck

AT STATION 154+20

(TYPICAL FROM STA. I04+00% TO STA. |07+43.37 & FROM STA i52+30.94 TO STA I58+401)

SCALE "= 10

"Slope — = sodded and seeded

NOTES:

Elesolons refer fo mson seo lovel dofum

Dike grade is at shouvlders of dike crow.. gravel
roadway has 3 'crown adeve dike grade.

For Further deforls see confract orowings
Furnished orfy.

CONNECTIGUT RIVER FLOOD CONTROL

CHICOPEE DIKE
FISCAL YEAR 1939 SECTION
EMBANKMENT DETAILS ~NO. 2
CHICOPEE, MASS. J

CONNECTICUT & CHICOPEE RIVERS, MASSACHUSETTS
SCALE | INIOET . '

o, |
U. S. ENGINEER OFFICE, PROVIDENCE, R 1.

OPERATION AND MAINTENANCE MANUAL
GHIGOPEE, MASS
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WAR DEPARTMENT

CORPS OF ENGINEERS, U.S. ARMY

3" Bituminous macodam surfuce

'»t Dike
) 3¢ 2" of !
Slope socdded and Seeded TR or grave

SECTION AT STATION 175+ 70
TYPICAL FROM STA. 173+ 70:TO STA.I79 + 55%

SCALE 1"=10'
-2 of Dike
LANDSIDE 3 Brfuminous macodam surfoce . ! . RIVERSIDE
' N Crow i 12" of grave/
) L 2 ; / '
Sthope sodded ond secded . / P :
27 of fop soif } H— i ! © L _frade of Dike

Pervious maferia/

: I/ ous blanket material
&" Gravel beddin - 2 mpervious Blenkel marerid,

6* of Jop soil Shope

il

s

=02 Stripping
12" Grovel bedding :

SECTION AT STATION i88+50

TYPICAL FROM STA. 179+ 55 TO STA 190+50

SCALE 1"=10'
LANDSIDE € of Dike RIVERSIDE
K al»
rown pY
12" Gravel bound withr ok
id jr < W /—Grﬂ*ofﬂ/'&e

Stope sootfed ond seeded,
. ‘ &" of fop soil. Slope Soded wrd seeded
12" of fop soil\ P sor (ol

&" Gravel bedding ” é
rave ing /—lmparwdtfs blarrket moteriof

Crushed Pervious material

~ Random material

beddn -Elevalion varies. L.
k4 10" 2 Stripping

SECTION AT _STATION 200 + 25
TYPICAL FROM STA. 198 + 97t TQ STA. 202 +40%
SCALE "= 10"

6 Top soit sodded and seeded.

v 6" o top s0il. Hope sodded ondsecded.:
72" of fop soil T Y A '_"I N : 0 ;
. 24| v oo Impervious blanke! material
6" Grave/ bedding . ; ! =
Riprap
Crushad rock
2
AP T
G 7 R G o £
Common excovotion general, payment ling : ; 42
, A i Pervious 1-0"t Strippin €
12" 6rave/ bedaling—" f 5f material RPS f
Elovation varies. - Sravel bedd!;‘:'g

crushad R N IR =}/
e * ™ : Sooed ond seeged-
I e M B W lr WL N2 W TAR Sy k3 m e am b Phe Jit A M
3 7
i) ’ ; --52
Elevation varies See Sheet No27- ‘ -Random material 7,.

(% .
Top_of pervious strataz A5 3

E"Grave! bedding

Dumped rock doe From Sta /7100 fo Sta I77+50

L1430 Yo £ 445
CHICOPEE RIVER

£L 3702 Yo L1380

Syrfaoe scdded ond seeded

6" of fop soif

s Blanket fo
botfom of riverbank

Surfoce seeded

Y,

0" oY,

Impervious Blonkef 3° thick

NOTES:

grral ]
Original ground Surface Elevations refer fo mean sea level datum.

Dike grade &5 of shoublers of dike crown,
grovel roodway has 3" crown above dike grode.

For further details see contract drawings
Furnished cﬂy

GONNECTICUT RIVER FLOOD GONTROL

: CHIGCPEE DIKE

: FISGAL YEAR 1939 SECTION

i EMBANKMENT DETAILS NO.3
GHICOPEE,, MASS.

GONNECTICUT & CHICOPEE RIVERS, MASSACHUSETTS,

IN 42 SHEETS o SGeLE' 1IN.= IOI E.T. o SHEET NO.23

U. 5. ENGINEER OFFICE, PROVIDENCE, R.1., .

; : OPERATION AND MAINTENANGE MANUAL_
: GHIGOPEE, MASS

T PLATE XX



WAR _DEPARTMENT

CORPS OF ENGINEERS, U.S.ARMY

CONNECTICUT RIVER

&~ 7op soll-
Slops sodded and seedsd-
Impervious blonke? materiol-

LANDSIDE RIVERSIDE
E— 610" | ¢ or Dike -
f8aM Raitrood > "5—
ot Pl I Crown
& S0/ {od &0 1o & ‘?355/- bound with clay
Slape sod- Bl 728 223"
did and seeded = b
Base of roif, 562/
il e Py 7
& 7op soi!
See cal i
M,ﬁ’fﬁ,—oﬂ — e SO ORI SEEdE

Impervious b@ntef moterial

R

FCrown
&8'Graove/ bound wilk clyy

FO*2Stripping

SECTION

AT STA. 195+95% . %
TYPICAL FROM STA. 195+20% TO 19846l :
SCALE: I"=10'-0"

¢ of Railroad

seed 'mm.

T2
P ?
. Ja«za‘«g%ﬂ 540 min.

50"

Base of rail
Lier 6712 —

DETAIL OF GUTTER TYPICAL _GUTTER _SEGTION
SCALE: T=1-0° . gcm_z |"=5‘;'o" o

! o r 2 - )

e e ees—— =

oj,f of Dike
050"
J"o’ ﬁk

rYIoUs mfe’ria/
A

Original ground surrface

SECTION

AT STA. 1Q3+I0 ¢
SCALE : "i0-0

#0" Grovel bedding

NOTES

Furmshed cf'f)c

80
{1420
i
Slope ——— sodded and seeded
6T < MO Topsoil
ey s

c‘rushgd rock

Al elevqtions refer fo_Meon Sea Level dafum.
For furtlher details see confract drawings

o S
CONNECTICUT _ RIVER _ FLOOD  GONTROL
CHICOPEE DIKE
FISCGAL YEAR 1939 SECTION

EMBANKMENT DETAILS NO. 4
CHICOPEE , MASS.

CONNEGTICUT & CHICOPEE RIVERS MASSACHUSETTS
19' (N 20
- . —

U, S. ENGINEER OFFICE, PROVIDENCE, R.I.,

4

QPERATION AND MAINTENANGE MANUAL

CHIGOPEE, MASS

PLATE XXI



WAR__DEPARTMENT

CORPS OF ENGINEERS, U S. ARMY

Original ground surfoce

Dike riprap

lez~Trarerse line

Berm=2l0't _ 50
L8002

&" Top 50il
Sodded ornd seeded
FO"of riprap over 6%

grovel bedding. Riverbank riprap

- EL400

RO N

200

Originol ground surfoce

Riprap on riverbenk ends -
Sta. S#2 150

'ﬂz??awerse line

] & o #op soif e
Sodded _aﬂo’ seeded

~ FO"of riprop over &*

v gravel bedding.

Origint ground surfece

|,.,¢ Poland R, West, Romp

Tra Sta 240400

PI/Trayer.se line

Difke riprap
Berm90% 125

Sodded and seeded -
70 of riprop over 6 !
gravel bedding. | /

FL40.0

AN R S e e T Ty

Original ground surface

£EL40.0

Tra. Sta. 242+00

Dike riprap
| Berm=i70t 40

{ Lo o top sotf g
Sodded and Seaded

150" of riprap over 6

gravel bedding.

Original ground suriace '

Tra S5fe 239+00

FO"of riprap over 8~
gravel beading.

£L 0.0

Cirvginal ground surfoce

Tro Ste 237+98.76
Angle bisected

Traverse line
o

T
FO’of riprap over
& gravel bedding .

Hiprap starfs af sta 236+50

Tra Sta 237100

Tro. Sta 24/+00 S Crg00

NOTES:
Elevations refer to Mean Sealevel datum.
Bonk graoded fo siope shown and riprepped
to £t 40.0. - .

CONKECTICUT _ RIVER _ FLOOD
CHIGOPEE DIKE
FISCAL YEAR 1939 SECTION
CHICOPEE 'RIVER BANK IMPROVEMENT
CHICOPEE, MASS.

CONNECTICUT & CHICOPEE RIVERS MASSACHUSETTS)

E|- SvCAkE 1IN # 10 g]’- 5,.

U.S.ENGINEER OFFICE, PROVIDENCE,R.I.,

OPERATION AND MAINTENANGE MANUAL.
CHIGOPEE, MASS

GCONTROL
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WAR DEPARTMENT ' . _ ' CORPS OF ENGINEERS, U. S. ARMY

Irnlet structure '
Top £1 835 . b '
/ . / ° STOP LOG STRUCTURE NO. 2

CHICOPEE

\ .
Crest. | NSpiliway
£l 765 e £784

Turners falls
£rec Co bum

Concrate W ), : GATE
W, ,
- ] 2 / o ] N
4% & GATE NOJ g = \Y gty
& TAILRAGES kol W

& .GATE NO.2 i
Vo S AL
,Ngusm

STOP LOG STAUGTURE NO.I

DWIGHT PUMPING
STATION

ISLAND

CONNEGTIGUT __ RIVER  FLODD  GONTROL

DIKE-SQUTH BANK GHICOPEE RIVER
AND DWIGHT PUMPING STATION

GENERAL PLAN
CONNEGTIGUT RIVER CHIGOPE E,MASS.
- SCALE T TR S —

200" o 200 400G

U.S. ENGINEER- OFFICE, PROVIDENGE, R.1.,

10PERATION AND MAINTENANGE MANUAL
: CHICOPEE, MASS

PLATE XXII



WAR DEPARTMENT CORPS OF ENGINEERS, U. S. ARMY
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. l S% STA. O+00 TO STA.[1+46.33
f/e;m"ms- ,refef i ,;MM;’ feo Level Daturm 20 I l l | 20 > & | CONNECTIGUT RIVER CHICOPEE, MASS.
?nfqur . er;o ’.5:_’_ wosfee. ., U5, 7 5+00 6+00 700 B5+00 9+00 _‘—,‘!";‘_““WM'—’—
'.z ations morked Trav. Sto ore ao;?_g ‘5. ﬂflﬂé?l;? roverse.  PROFILE ALONG ¢ DIKE AND RIVERSIDE FAGE OF WALL A - N a0t~ a0
ij;r further details see contract drowings furnishiod e SCALES: HOR. I"— 40', VERT. I"= 10" U.S. ENGINEER OFFICE, PROVIDENCE, R.L.,
Wait Station line /s riverside foce of wall. OPERATION AND MAINTENANGE M ANUAL
GHICOPEE, MASS

PLATE XXV
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